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Pucyuku 1 u 4 x ctatoe M. I]. Comumespow «Oco6eHHocTH CTpoeHHaA 3apOfbIlIeBOr( 
mewka Fragaria grandiflora u sBmeHHe momMaMOpHoHuMy, HaneyatanHo B J[AH, Tt. 116 
Ne 5, 1957 r., momemleHbI Ha BKJIewKe K crp. 806. 


B crarbe B. WV. BpyxauTl. MW. HuxonmaesBa «O Bo3moxKHOCTH NpHMecHeHHA TPH Sf) 
THA A pamvorpabuyeckoro ucceqoBanuA pacnpeseseHHA BOROpoAa B THTaHe MH UWMPKOHHMY| 
nomemenuon B JTAH, tr. 116, Ne 1, 1957 r,uHactp. 78, B crpokax 16—17 cHu3y BMecTCe 
«TPHTHEBOH BOJbI C YAeJIbHOM aKTHBHOCTHIO 15 Cu/Mi» caelyeT 4HTaTb: «TPHTHeEBOM BOI Cll 
yembHOH akTHBHOCcTHIO 15 mM Cu/Msp». 


= ae ee oe eee ee eee ee 
T-02647 {lognucano xk neyatu 17 ITT 1958 r. Tupax 5400 9x3. 3axa3 19 
®opmat Oymarn 70X1081/;¢. Bym. a. 64/4. Tleu. a. 17,12+2 pxmetixu. Yu.-n3y. a. 17,2 


eee eens ee ee ee eee 
2-1 Tunorpaua WHsyatenpcraa AxKagemun wayk CCCP. Mocxsa, Ily6unckni nep., 10 


Hoksagp Akafemuu wayx CCCP 
1958. Tom 118, Ne 5 


MATEMATHKA 


B. M. BPEXUXHH 


CBOBOJHbBIE UAMCJIOBbIE NOJIYFPYNNbI CO CTENEHHbIMH 
NJIOTHOCT AMK 


- 


(IIpedcmasaeno axademuxom H. M. Buxnoepadoseim 16 VIII 1957) 


1. Anas 9meMeHTapHbIX OKa3aTeMBCTB aCHMMTOTHUeCKOrO 3aKOHa pac- 
| MpefelenuaA mpoctbix uucen (1,2) MOKa3sbIBaeT, TO STOT 3aKOH ABJAeETCA OTPa- 
| KCHHEM TOJIbKO MYJIbTHIWIMKATHBHBIX H MOPAAKOBbIX CBOMCTB NOyrpynmnbl Ha- 
-TYpaJIbHBIX UMCeJ M He CBASAH C AMTHBHOM CTpyKTYpoh MHOxKecTBa HaTypasb- 
HbIX uncel. JlelicTBHTeIbHO, MepexoAaA K pacCMOTPeHHIO NOYyrpynn BellecTBeH- 
HbIX UMC, MbI OOHAPYXUBAEM, UTO HM B TAKMX NOMYyrpynmax MMeeT MecTO aCHMI- 
TOTHYeCKHH 3aKOH pacipeseleHuA OOpasyioulHX IJIEMeHTOB NOJYrpynnbl mpu 
OlpeseseHHOH MJIOTHOCTH pacmpeyeseHHA 9IEMeHTOB NOJYrpyNMbl Ha YACOBOH 
—OcH. 
— Ilyerh G—MysbtTuniukaTHBHad Touyrpynma BelllecTReHHBIX uvCen a > 1 
{16€G), ynopsqoueHHblx 10 HX BeNHUMHe: 
| aor Oe Se gee 

Yucca 0; Ca, Cos<... (a; €G; a; > 1) aBamoTca OOpasylouluMu 9uIe 
MeHTaMH owyrpynub G. Hasmune oOpa3yiollMx 93JIEMeHTOB B Nowyrpynue G 
o3HauaeT, UTO Kaxk bli 9IeMeHT «&€G OfHO3HaAWHO 3allMCbIBaeTCH B (opme 
&—=@'o,’..., Te X;—Weuble HeEOTpuaTebHbIe YHCa, MpHUeM TOJIbKO KO- 
HeyHoe YHCIO x; 0. 

Byfem Ha3biBaTb nosyrpymmy G cBoOOAHOH 4ANCIOBOH NOMy- 
rpyunok. B yatpuetiiem paccMaTpHBaloTCs TOUbKO TakHe CBOOOAHbIe Nouy- 
TpyMMbl, KOTOpble He HMMeIOT MpeeJIbHbIX TOYeK Ha KOHCYHOM paccTOAHHM 
(B wodyrpynme G cocuHTbIBaloTCA BCe 9JIEMeHTbI, pa3JIHUHbIe NO 3anycH, 
He3aBHCHMO OT HX BO3MO%XKHOrO COBMaeHHA NO BeJIMUHHe). 


[lonoxHM 
va(x) = » bie age) >} i. 
a<x, “EG a<x, O€G 
Ecau cyujectayer lim (v(x) /x°)=C, rae 8>0, C>0, To Oyzem ua- 


xX> CO 
BSbIBaTb C cTenenHuoH O-moTHOCTbIO HOAyrpyuun G. B cayyae 
§—1 nonatHe cTemeHHOH MMOTHOCTH cOBMajlaeT C NOHATHEM eCTeCTBeHHOM 
MJIOTHOCTH. 

B sro 3aMeTKe KpaTKO H3JlaraeTCA SJIEMeHTapHoe pelleHHe 3ajaud Haxo- 
MCHA aCHMNTOTHKH tG(x) MO 3afaHHOH acumnToTHKe g(x). B ocHoBe Jo- 
Ka3aTeJIbCTB JI@2KAT MeTOJbI, pasBUTbIe B padoTax Diy6a (*) u Bperuia (*) u 
onupaioulveca Ha useH Cemb6epra u Ianupo. 

2. OnpeyenuM Ha Nomyrpynue G pyHKUHH: 


ie = LeCua a == 
Gg (%) = (— be CCIM & = @,.. . Oh} 
0, ecaH «; / a; 


loge,  ecmH «=a (x >0); 
Ag(«) =9, ecm aot; d¢(t)= >) Ae @- 
aK 
Jlemma (o6o6mlenHaa emma Ceub6epra). [ycmo G—céeobodnaA “UucAo- 
eas nonyepynna, umermwaan cmenenuyto §-nazomHocmo, npusem . 
vg (x) = Cx® + O0(x%), ede 0,<8. (1 
Toeda ; 
bo (x) logx + Y Ao (#) ¥a(-) = F-x*logx + O(%*). (2 


“<x 


TlokasatTeubceTBo. PaccmoTpHM Mmé6uycoBcKylo TpaHcdopMallHio: eCJk 
[nis pe h (=) log x, 
TO 
. 
DS vo (@) F(Z) =A (#)logx + Dy Ao (aya (+). (3) 
Sa OK 
Tlonaraa h(x) = Obg (x) —x® + 14+ ie , Tye C,—koucTaHTa, ompeje- 
JiseMaad Tloyrpynnok G, H UCnOub3yA HepaBeHcTBO (1), BHIBOAMM OleHKy 


h(x)logx + 3) Aa (ah (=) a 


WSK : 
= bib (x) logx +6 3) Ao (4) bo (=) — 2x log x + 0 (do (x)): (4) 
ax 
C ypyrou cTopount, 


S, vo (@) f(S) = 06%"). (5) 


“SX 


Vis (3), (4) u (5) cnexyer o606mleHHOe HepaBeHcTBO Soe 
3. BBeqem B paccmorpeHue (by HKUHIO 


96 (x) = Mi loge. 


OgX 
Teopema 1 (acumntroruyeckuii saKon). [Tycmo Ona ceobodHoti uucaocéott 


nodepynnbl BbINOAHAOMCA YCACBUA obo0bwenHOu remmoi Cervbepea. 
Toezda 


4 8 
mG (x) ~ os —. (6) 


JlokasatTembersBo. JlocrarouHo OKa3aTb, 4aTO 
if 
Bo (x) ~ - x?, (7) 
Tak Kak aCHMIITOTHYeCKHe Laas (6) wu (7) 9KBUBaseHTHBI. 
Ilyctp R— unteppan (log x, ae te Ouenum S) So ee oe [C  MOMOLIbIO: 


ag 
SJeMCHTAPHBIX CBOHCTB (PYHKUMM Fg (x) MomyyaeTca oeHKa cHUsy: 


» % (+)>a — h) Cx log x, (8) 
aER 
re OCTaTOYHO MaJaa KOHCTaHTa h< |. 
M3 o6o6ulennoro a ae CembOepra, MpHHWMaad BO BHHMaHHe, uTO 
9a (x) 4 
lim %@ (*) ee lim “a ee 
pa sile ; simile 


x+ oO x0 xX+ OO x9 
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M fonyckasd, 4ro 7=£0, BbIBO_UM OWeHKy cBepxy? 


x 
> 90 (4) <U =A) Cx log x. (9) 
“ER 

Ho omeuku (8) u (9) mpoTupopeyuBnl. Cregopatembuo, y= 0, uTo JoKa- 
3biBaeT (popmysly (7). 

4. B reopeme 1, oKasaHHoli Mp BecbMa OOMIMX YCNOBUAX, COMepxKUTCA PALL 
YaCTHBIX TEOPeM, KOTOPble MO yualOTCA MPH PaCCMOTPeHHH CriellMabHbIX MOMy- 
rpynn. Ilpupeyem HekoTopble MpuMepbl cieltvanusaltuu Teopempr 1. 

1) Teopema | OykBanbuo dbopmMysupyerca AA UNCHOBLIX NOomyrpynn c 6a- 
3aMu (B TaKUX NOMyrpynnax JorapudMbl Oasucubix — o6pasytoulHX 2/1eMeHTOB 
JIMHEHHO He3aBHCHMbI). . 

_ B uacruocTu, pacCmaTpuBaad Nowyrpynmy Bcex HaTypasbubix uncen, moOy- 
4HM ACHMNTOTHYCCKHHM 3aKOH pacnpeseseHuA MpocTbix yuCeN. 

2) Iycrb 7 (x) — uucao Bcex rayccoBbIX MpOCTbIX UNCeu, e2%KaluX B Kpyre 
pafuyca x. Teopema 1 M OWeHKa YMCA WeMbIX TOUeK BHYTpu Kpyra (5) MocTaB- 
JIAIOT H3BECTHBIM pesybTAaT: 

Teopema 2. 

x2 
m(x)~2 serra k 

AnaJiOruuHble pe3yIbTaTbl MOXKHO MOJYUIMTh BO BCex TeX CIyYaAX, Kora 
M3 MIpOcTsIxX rayccOBbIX YHCe NepBoro KBalpaHta OyAyT OOpaso0BbIBaTbces TOMY- 
rpyllibl rayccOBbIX YMCeJl CO CTeIeCHHbIMH MJIOTHOCTAMH. 

3) Teopema | mpuMeHaetcs IA pelllenua OfHOrO Ksacca OOpaTHbIxX 3amay 
aMIMTHBHOH Teopuu uucen (Apyroli Klacc 3amay paccmoTpeH B paOotax IT. A. 
@pelimana (°)). 

Ilycrp 


Cis far GaN aks (10) 
MOHOTOHHaA HeyObiBalolllaAt MOCIeOBAaTeJIbHOCTb MOJIOMKUTCIbHBIX HCE, 
n (u)—u4NCIO UIeHOB MocegoBaTebHOcTH (10), He MpeBocxoAAMHx u; q(u) — 
YHCJIO pelieHHH HepaBeHCTBa 


Ny, + Meg +... u 
B Ie€JIbIX HEOTPHUAaTeJIbHbIX YHCMAX. 
Teopema 3. Ecnu 
q (u) = Ce” + O(e*), 
20e. 0 0) 0, 20,..mo 


4 Ou 


é 
BY aaa eH 


4) Wi3 reopempr | cleqyer acHMMTOTHYeCKHH 3aKOH pacipeseseHuA MpOcTbix 
veastoB B NOMyrpymmax UfeaoB aslreOpawvyecKkHX Noel, B YaCTHOCTH, H3BeCcT- 
HbIM pesyabtaT Uanupo (7). 

5. Usyyenne apudbMeTuku CBOOOJHBIX UMCJIOBHIX NOJYrpyMl 9eMeHTapHbIMA 
MeTOJlAMH MO2KeT OKa3aTbCA MOse3HBIM B CBA3H C TeEMH IIpoOsleMaMM, KOTOPBIe 
BO3HHKAaIOT B OOMeli TEOPHU XapakTepoOB YUCOBLIX Noyrpynn (°,°) H KOTOpbIe 
TakKe pelllajorca HawOoslee eCTeCTBeHHO, KOFja MbI paccCMaTpuBaeM Noyrpyn- 
TIbl BeEULeCTBeHHbIX uucen (*°). 


Kyli6pilesckuli mefarormuecKuli MHCTHTYT TloctymuJio 
um. B. B. KytiOpuuesa 14 VIII 1957 


ILMTHPOBAHHAA JIMTEPATYPA 
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Hos, Ycm. Matem. Hayk, 10, 4 (1955). .? R. Ayoub, Canad. J. Math., 7, Ne 1 (1955). 
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B. M. Bpeauxuu, Yxkp. matem. xypH., 8, Neo 4 (1956). 
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Jloxxagm Axagemun nayk CCCP 
1958. Tom 118, Ne 5 


MAT EMATHKAW, 


B. M. BYJJAK u A. J]. POPBYHOB 


METO] NPAMBIX [JIA PEWIEHUS OHOH HEJIMHEMHOM i 
KPAEBOM 3AJA4H B OBJIACTH C KPHBOJIMHEMHOM TPAHHILEM 


(ITpedcmaeneno axademuxom A. A. Jopodxuypineim 17 VII 1957) 


Ilyctb tTpe6yerca HalirH HempepbIBHO Auddepeniupyemoe pellenHe ypaB- js 
HeHHA. 


Uxy =f (X,Y, Uy Ux, Uy), (1) 4): 


papa vacTb KOTOporo oMmpeleeHa HM HeNpepbIBHa IO COBOKYMHOCTH BCeX fe 
apryMeHTOB HM yoBseTBOpseT ycsoBuio JIMnumMiya c KOHCTaHTOH L; NO Uy Hl, 
Uy B 3aMKHYTOH OrpanWueHHOH OOacTu 


G 0<%<h, e@)<yal, (elie | Uy |<luy, 


rye g(x) >O0 npnO<x<l,, ag’ (x) >0 HM HeNpepbIBHa; NycTb 9TO pelleHHe 
OJLKHO Y]OBJIETBOPAT rpaHHIHbIM YCJIOBHAM 
u(x, g(x))=9(x), O<x<k; u(0,y)=b(y), O<Y<h, (2) } 
mpuyem 9’ (x) HY’ (y) HenpepprBHEl, a My + 2My< lu, My + MyMyg <lu,, | 
My<luy My < lay * i 
Metoq MNpaAMbIX IIPHMeHsAJICA paHee VIX pelleHHA aHasOrHYHOH 3ayaun & 
Asia Calyuad, Kora | He 3aBHCHT OT Uy H Uy. i] 
Boon. 1° ycraHaBMBaeTca IpH YKa3aHHbIX YCJIOBHAX CYyLeCTBOBaHHe TO ff 
KpalMHel Mepe OfHoro pellenHa safaun (1), (2). B nn. 2° n 3° npu jonon- 
HUTCJIbHBIX YCJIOBHAX YTBepKaeTCA CHHCTBCHHOCTb pelleHHaA STOH 3ayaun, 
HeIIpepbIBHaH 3aBHCHMOCTb eFO OT TpaHHYHbIX yYCJIOBH H MpHBOAUTCA OWeHKa 
NOrpelHOcTH, OmycKaeMoli pH 3aMeHe TOUHOTO pellieHHA TpHOsIM2KeHHBIM. ' 
1°. MponomKum f, nosoxuB f(x, Y, U, Ux, Uy) = F(x, ly, U, Ux, Wy) pH & 
yD ly ¥ I (x, Y, U, Ux, Uy) = f(x, g(x), U, Ux, Uy) pH y<g(x). Ha xax- } 
HOU TpAMOn x= x1, — ke (k= 0; 1, 2, ;h>0) 3amMeHuMm mpHOmmxenHo | 
HCKOMOe pellenHe (pyHKuHel W;, (y), rye itp (y) OlpeessioTcA War 3a wiaromM 3 | 


CHCTeEMBI 
Au, Au F 
— = i (x, Y, Up, _ ’ un) > 
Auy = Unqi (y)— Ua (y), Atk = thir (y)—un(y), &=0,1,2,... (3) 
IPH TpaHHYHBIX yCJIOBHAX 
u(yy= Py), uw(y)=¥'(y), ulg(xe))=e(x), &=0,1,... (A) 


* Yepes M,, M,, 4 T. 4. 0603HaYeHbI BepxHMe rpanu Moyne o, 9’ u T. 2. B OGsacTH 
HX 3aaHHua. 
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[lepenucaB ypaBHeuuve (3) B Buse 


Wnts (y) = un (y) + Af (x, Y, Up Gye es igi (y)): (3’) 


gaMeuaeM, 4TO TpaBaH 4wacTb sTOrO JucpepenHabHoro ypaBHeHUA Cc HCKOMOM 
ynkuveH u;z11 (Y) yAoBnetBopseT ycsopuio JIunumma c KoucranToH L, m0 
Upi1 HW HeMpepbIBHa TO COBOKYNHOCTH apryMeHTOB Y, Uni, AIA BCeX Rk u Y, 
WIA KOTOPHIX BbINOJIHAIOTCA HepaBeHCTBa 


+, Uni (Y) — U, (¥) / 
asi, (mules, | | ee 


mostomy (3’) uMeeT eMHCTBeHHOe peuleHHe Up+,(Y) C HeMpepbIBHOH MpoHsBo,- 
HOH. 


Onpezemum o6nacth. 
Gy. 0 SSL 20) — ly <u Se OAt,, 


B KOTOPOH pellenua cHcTembI (3), (4) cyuecrByroT. 
Samenan B (3’) k wa i Mu cymMMupys no i oT O yo R—1, nonyuum 


un (y) = 9 (y) +h 2 Fi (y), (5) 
rye 
fi(y) =T (xi, y, Ui (Y); eu » ui (Y) ) 


VWuterpupys (5) 110 y OT g(Xr) WO y, OyYAeM UMeTb 


y k—-1 
un(y) = 9 (er) +9) +9(e (er) +4 | D fila) an. (6) 
giz) tS? 
Samenaa B (6) Rk wa kR+ 1, Berntaa (6) u3 MOJlyyeHHOrO paBeHCTBa U 
esa pesybTaT Ha Ah, valiqem 
&(Xp4+4) kR—-1 


Au, (x)  AP(%,) — Ab(g (&;)) ( f Gydy— \ >) fila) dn (7) 
L os Ah i , 
" 8(Xp44) exp) "~° 


Vs (6), (7) u (5) nomyyaem orpaHuyeHHa Ha ie bE: 


| un (1) |< Mo + 2My + Myle Uy < lus (8) 
zd a a wp A Uy Yee Pe (9) 
| wn(y) | <My + Myle< lay (10) 


Ecau l, u B 6yAYT YROBMeTBOpATh ycoBHAM (8), (9), (10) ie 
Uy, <ly, TO cuctema (3), (4) 6yqer paspemmMoh B OONaCTH Gry. 
Tlanee, o6pa3syem o61acTb 
Go 0 ee ly 
BbiOpaB /** Tak, YTOObI pu O< x < [, BbIMONHAOCh HepaBeHCTBO g(x)<Z). 


Ilomo»*xuM 


eS A 
u(x, y) =upn(y) + nA (X— Xp), XrQ¥<Xatii 


g(%n) —G<y<e (en) + ly mpn g ny) > & (ns (11) 


go (xn) — ly <y<g (tess) + pe g (tn) <8 (%). 
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Torna 


£ Asan 
Ux (X,Y) = ae (12) 


= ; Au, (y) 
ily (, y) = th (y) + —Z— (x — n)- 


(13) | 


DyuKunn u(x, y) ly (x, y) HelpepbIBHEI BCIOsy B OOsacTH ux oNpeye- if 
JeHHA, a U,(X, y) HeNpepbIBHa TO y WH MpeTepneBaeT KOHeYHBI CKayOK UpH! t 
mepexoge yepes IpAmple x = x,, R=1,2,... 

V3 (11) ppirexaer cyulecTBopanve Takoro uMcJla Ay, ATO BCAKaA (byHK- 
nua u(x, y), O<h<A,, onpenenena mo Kpalineit Mepe B OOnacTH Gry. 

Tlubdepenuupysa (12) no y, nomyunM 


Bs Au, Au,(y) 5 ' 
ny (t, y= 8 = F(a 9. oY) aD), Sea (14) Fl 


Xv 


IlostoMy MOxKHO HallucaTb 


Uy (X59) = F Oni WORRY) pte (%, Dy, ty Gad) = Oceeuys (15) j) 
rye 


Au a i‘ 

mM k , 

0= p lon, Y, Ur, —— » ur) — | (%, ¥, u, Ux, Uy). (16) ) 

B cumy Hempeppipnocta f M0 COBOKYHHOCTH ee apryMeHTOB MH B CHJy CO- & 


a 


oTHomeHHH (11), (12), (13) Oyger O30 mpnH AO. Uaterpupys (15) no 
x ot O fo x u No y oT g(x) NO y, TonyuuM 


u(x, y) = u(x, g(x)) + b(y) —b(e(x)) + 


y 55 
+ \ dnl Fe na 9), tx (Ew, Hy 1) + 61 de; (17) | 
g(x) 0 
; x (X,Y) = Ux (x, g(x)) + 
+ \ Fad, 9), de, 2), tye) +8 (x, Midn (18) 
&(*) 


z 
Uy (x,y) = 9' (y) + \ FG y, w(§, y), Ux (&, y), Uy (, y)) + OG yl dé. (19) 
: 
Teopema 1. Cemeticmea gynkuyuti u(x, y), Ux (ose) ng (x, y), 3aeuca- § 
wue om napamempa h,O<h<hy, asasiomca 6 obaacmu Gyy paéeHome pHo 
O2paHUudeHHolmu U pasBHocmeneRHo CeAaocueariuumuca (7) npu h—->0, 
Teopema 2. [pu caopmyauposannolx panee ycaoeuax cyiwuecmeyem |} 
maka nocaedosamercnocms hy—>O0 npu v—>0, «mo u™ (x, Dy gts (x, Ye 
ees Y) paeHomepHoO cxoOsmca coomeemcmébeHHO K HEenpepoieHbim @yNKyusM | 
u(x, ¥), U(x, Y), W(x, y), mpunem uy(xX, y)=V(X,y), Uy(x, y) = w(x, y); 
u(x, Y) yoobremeopsem ypasHeHnuio (1) u epanuunoim ycaocsuam (2) 6 06- { 
Aacmu Gas 
2°. AvasOrMyHO TOMY, KaK 9TO jlemaetca B (2) HH (*), MoryT 6nITb JO- 
Ka3aHbl TEOPeMBI: 
Teopema 3. Ecau npaean wacmb ypacnexus (1) HenpepbleHa no co6o- | 
KYNHOCMU BCeX C6OUX apeymeHmos u YOoeAemeopaem yYcaosuto JIuNMUYA no } 
nocaeOHUM mpem apeymeHMam, mo Kpaceaa sadaua (1), (2) 6 o6sacmu Gaal 
umeem edurncmeenHoe Henpepoleno Ougrepenyupyemoe pewcnue u(x, y), | 
npudem U(X, Y), Ux (X,Y), Uy(X,Y) pasHOMepHo cmpemamca coomeemcmeenno 
K U(X, Y), Ux (X,Y), Uy(x,Y) npu <atmo6om cnocobe cmpemaenun Ah K HYyaAr. 
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Teopema 4. B ycaosuax meopemot 3 pewenue Kpaecoti sadauu (1), (2 ) 
u €20 nepéeole npouséodnole Henpepoleno saébucAm om epaHuunolx ycaoeult u 
UX NEPblX NPOUSBOOHOLX. 

3°. Teopema 09. Ecau f ydosremeopsem ycaoeuio JIunwuya c KoNCcmaH- 
mou Ly no ecem ee apeymexmam, o', Y’, g’ yoosremeoparom ycaoeuto JIun- 


wuya coomeemcmeéeHHo c KoXCmanmamu Ly, Ly, Lg, mo @ G** umeem mecmo 
oueHKa 


|u —u| + |uy—uy| + | ay —ay|<e (hye MO, (20) 
20e 
e(h) =h (bay (1 + Mee) + lay (l + Le) + MyMg + 
+ Met Le + Lyi tle, + Mp) (Qh + + 6G) + 
2 Lots 2 ce Ly * 
+ 2Mie'* + 2M, (1 + lu, + (1 +A) Mg (e* — 1) <4} ie (21) 
MockoscKkui TocyapcTBeHHEIi yHuBepcuTer Tloctynnio 


uM. M. B. Jlomonocosa 8 VII 1957 
IUTHPOBAHHAS JIUNTEPATYPA 


15. M. By gak, Becru. MIY, No 1 (1956).2 A. T. Pop6yuos, B.M. 
Bectu.. MTV, Ns 4 (1957). 3 B. M. By aax, (AJ. Top6yuos, JAH, 117, Ne ae7): 


* Hanomunaem, 4To Ly oOo3HauaeT KoNcTaHTy Jlunmwuua pyHKiMA f mo aprymeHTaM u, 
H Uy; L¢—xouctanty JIunumua f no copokymHocTH BCexX apryMCHTOB. 
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Jloxxagp Akagemuu nayk CCCP 
1958. Tom 117, Ni 5 


MATEMATHKA |) 


A. BAHOPPAJ(OB, uaex-Koppecnongzent AH CCCP Bb. JEJIOHE u Jl. PYKC 


O PAL[HOHAJIDHbIX MPHBJIMDKEHHAX K HPPALLMOHHbBIM UNCJIAM. Ws 
C OFPAHHYUEHHbIMH HENOJIHBIMH YACTHbBIMH 4 


B uspecTHoli MarucTepcKol juccepraiuu A. A. Mapxosa (craputero) (*), { 
€CJIM TOBOPHTb Oovlee COBPeMCHHbIM HAM SI3bIKOM (CM. (*)), ObIvIa JOBOJIbHO- 
ylaneKo pelllena 3aqaya O ABYXMePHBIX NpefeJbHBIX pewleTKax I’ Aaa cryyaa, — 


Kora HCKOVaIOlad OONacTb y ecTb |u-v|<cl HM OOHHTebHOe ycJIOBHe 


TO, UTOOKI TOJbKO OfHa TOUKAa pelleTKH O wJlexala Obl B y, B ee WeHTpe. FF 
Takum pellieTKaM COOTBETCTBYIOT MaPKOBCKHe MpesesbHbIe KJiaccbl {M} He- # 
ONpeJesIeHHbIX J[BOHUHBIX KBaf[paTHIHbIX (PopM. Oxkasasiocb, 4TO MyiomlaqH Am 
OCHOBHBIX NapasluieOrpaMMOB TaKHX pelleToK I’, KkoToppre MeHbiue, yeM 3, © 
a? » CXOs 
yaulyroca K uncay 3. Bonpoc oO TOM, KaKOB JlaJibHeHwiMH «cnekTp MapKosa», 
T. €. KaKOBO BC€ MHOXKECTBO 3HaveHHH Am, OCTaBaJICA JO CHX NOP He BBbIAC- 
HeHHbIM. 

OcHoBHad JieMMa, H3 KOTOpoH Hucxoyus MapkoB, COcTOHT B TOM, 4YTO- 
HENOJIHbI€ YaCTHbIC BCAKOrO NpeyesbHoro Ksacca {M} oOpasyroT SOeckOHeyHbI 
B O6€ CTOPOHbI pay 


oOpasyioT BOspacTaIOlLy1o NocmeqoBaTembuocth V5, Y 8, 


wd wi, GO xe Og le nanan (1) 


OPPpaHHYeHHbIX HaTYPaJIbHbIX UYHCeJ, H, OOpaTHO, BCAKHH COBepLIeHHO TIpoHs- 
BOJIbHbIM OeCKOHEYHBIN B O6€ CTOPOHbI pA], OrPaHHYeHHbIX HaTYyPaJIbHbIX YHCeI 
€CTb PA] HEMOJIHbIX YaACTHbIX HeKOTOPoro TpefedbHoro kKlacca {M}, npHyem: 
NOWab Am OCHOBHOTO MapasiemorpaMMa ero pemeTKH I ectb BepxHaad rpaHb. 
YHCJICHHBIX 3HaUeHH CyMM: 


(0, Qn—1On—2-. -) + Qn + (0, Qnti@nte.. .) (2). 


(rfe (0, Antidntg.-..) —3HAUOK HeNpepbIBHOL pou), cocTaBJIeHHbIX H3 3uJIe- 
MeHTOB pxfa (1), paccMaTpHBaeMbIX JIA BCeX /N. 

C pyro cropoubl, emule co BpemeH JlarpawxKa U3BeCTHO, 4TO m1060e- 
HppalHOuaIbHoe yHCIO § HMeeT OeCKOHeYHO MHOrO TaKHX H€COKPaTHMBIX pa- 
ILMOHAJIbHbIX TIpHOJMKeHHH p/g, JIA KOTOPbIxX 


bee % 


ecum A= 1, Typpun(*) nokasa, 4To TyT MOxHO B38ATb A= V5, HO 4TO Xd. 


ye He MOxKeT ObITb 3aMeHeHO unCOM OdsmbuuM, 4em V5, rogxHBIM JA 
moOpix §. Ilyctp {6} = {L} —kaacc Jlarpanaxa uppaMonasbHocTel, T. e. 
MHOXCCTBO Tak Ha3bIBaCMbIX IKBABAJIZHTHDIX APY APyry HppalMouasibHocTeli,T. e. 
TaKHX, KOTOPble HMeIOT, HaYMHaA C HEKOTOPbIX MCT, OAMHAKOBOe pa3sOx%KeHHe 
B HelpepbIBHy!O ApoOb, HIM, HHaye TOBOPA, BbIparxkaloTCA pyr yepes Apyra 
YHHMOJYJIAPHO, IeJIOUHCJIEHHO,  ApoOHO-sMHeliHo.  Bce uppaluonaibHocrTu 
pasOHBaloTCA Ha TaKHe HeMepeceKalolHeCA KJIaCCbI, IPHYeM BePXHAA TPaHb Ag, 
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TeX 3HayeHHH A, IH KOTOPbIX HepaBeHCTBO (3) elle “Meer GecKOHedHO MHOrO. 
pelleHHH, HMeeT onpeyeJieHHy!0 KOHeYHYIO BeJHYHHY Tora uM TOMbKO Torga, 
KOrla HeMOJIHbIe YaCTHbIe pa3JOxKeHHA 8 orpaHWUeHbI, H 9TA BeMHUHHA OWHA 
M Ta %Ke Jia BCex ynCen 4 OMHOrO M TOrO %*e Ksacca {L}, nosTOMy ee MOXHO 


OO03HaudaTb Take };,. 
B paOote (*) lyppuy ormeuyaer, 
aTO «HCCyIeqOBaHHe YCced A, MpH- 
BOAHT K cooOpaxkeHHAmM, aHaJio- 
THYHbIM TEM, KOTOPbI€ TIpOBOJAT- 
ca B paOote (1) MapKoBa» H BbICKa- 
3bIBaeT O€3 OKAa3aTeJIbCTBa cuJIe- 
qyroulve Ba yTBepxenua: 1) qa 
BCAKOrO MppallHoHasbHoro 9, He 
eed yep 
7 


SKBHUBaJICHTHOLO » Hepde 


BeHCTBO (3) HMeeT G6eCKOHEUHO 
MHOPO pelieHuli yxe mpu A = V8; 
2) ecm V5<1< 3, To TombKO 
Wid KOHeYHOrO 4HCMa KsaccoB 
{L} HepapenctBo (3) He UMeeT 
OecKOHeYHOrO YnCIa pemleHHa. Ham 
KaxKeTCA, TO BONpoc O CBA3H 
Mexkyy KlaccamH {L} u {M} 
OCTaBaJICA JO CHX Op MaJIO BbIAC- 
HeHHBIM. 

B HactosuleH 3aMeTKe MBI pe- 
maemM Ba Bonpoca: |) ucceqyem 


STY CBHA3b, IPHYeM HCMOJb3yeM JIA 93TOrO OMHO paccy*enHve, OmusKoe KVyxe 
ynorpeO6enHnomy Mahler’om x Ap. Aa Apyroit emu; 2) OTMeyaeM, YTO M3 TeOpeMbI 


Puc. 2 


NOIOH + CrylleHHA IX TOUeK 9STOH pelleTKH, 


He 


M. Hall jr(*), 0 cymmax 
BY X HelpepbIBHBIX J poOeki 
C HeMOJIHBIMH WaCTHbIMH, 
He 607buHMH 4, HenO- 
CpeJCTBeHHO CJleyeT, ITO 
cnektp Mapxosa, 10 
KpalHeiH Mepe, HauMHas Cc 
5+) 2=6,41...,cnn0u- 
HOH,T. e. IpeACTaBsAeT Co- 
Ooh yy. Oqua Jetasb 3TOH 
yacTH CMe€KTpa paccMOT- 
pena II. I. Koronna (°). 

§ 1.0 cBaA3H Mex- 
my {L} u {M}. Tlocrpoum 
nomuroubr Kusewwa juin 
passiomwkenHa § B Helpe- 
PbIBHY!IO ApoOb H 3aTeM 
pacTraHeM adppHHHO ToJy- 
yeHHylo peleTKy I'gc Ko- 
a(:pPHUHeEHTOM Ag OT OCH Vv. 
Torga nowyuutca (pu. |) 
pelleTKa Derg? HMerollav 
TQ CBOHCTBO, TO Ipa- 
Huila oOsacTH|u-v|< | 
6ynerT meppoHk runep- 
jlekalluxX Ha OCH U, 


IpHYeM WioWab e€€ OCHOBHOrO MapasenorpaMMa paBHa Ag. Ilyctb Tm — 
IpeyeibHan pemetka Mapxopa (puc. 2), Torqa oOfHa H3 ee TOUeK JIEKHT B 
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Hayate O, HUKakad Jpyraa ue siexuT B O6smacTH |u-v|<.1, M sHOO ects 
TOUKH ee, Jexallve Ha rpanule sro OONacTH, NHOO eCTb MOCHeAOBaTebHOCT. 
ee ToueK, runepOomMuecKH BCe Gomee H Gosee ONMSKHX K 9TOM panne 
B meppom ‘cstyyae pemerky Tq Mb! OyeM HaSbIBaTb NOCTH KUMOH, a BIR 
BTOPOM HeOcCTHKUMOH. Hala Web —HaliTH CBA3b Mey PHC. 1 
puc. 2. PaspickaHHe 9TOH CBA3H OCHOBaHO Ha CJI€QyIOuleM paccy*eHHy 
HipeO2XKeHHOM JVist STON We OFHHM H3 aBTOpOB HacTosue sameTKH (A. Bry 
HOF paJlOBbIM). ; Bs 
B cuty BbiOopa ky HMeeTCA MOCJIeAOBaTeJIbHOCTh TOK Vor,» runep6c 


JMYeCKH NIpHOMKarollaca K rpaHnle y, UpHyem e€ MOXHO BHlOpaTh cpek 
noyxoysmux Toyek. Ilyctrb A, A,;, A, — Takue TouKH, a FE, Ey, Ep,... —Te 
TIpHBEJeHHbIe pellepbl, MepBbIMH KOHWAaMH KOTOPbIX OyfAyT 9TH TouKH. Pace 
CMOTPHM TOCJI€ZOBaTeIbHOCTh TeX 9KBHAqPHHHbIX MpeoOpasoBaHHA MJIOCKOCTHH 
mpu KoTopprx E, mpeo6pasyerca B E, £, npeoOpasyerca B Eu T. Q. Iipt 
9THX Mpeo6pasoBaHHAx: 1) peulerKa Poa, Kaxk]bId pas MepexoquT B ceOs, Tal 


KaK BCe IIPHBe/[eHHble pemepbl OCHOBHbIe; 2) TOUKH Ay, Ap,... KaxKAbIM pa 
nepexogaT B TouKy A; 3) Hayao O ocTaeTcH Ha MeCTe, Mapa aCHMNTOT UF 
mpeoOpasyercsa B HeEKOTOPbIe MWapbl UV;, Ugg, ... , a OOMACTh yY—B HE}. 
KOTOpble OOAaCTH Y1, Yo, --- » UPHYeM yp CCTb COBOKYMHOCTh TOUeK, MOM, 
WayqH KOOPAWHaTHBIX TMapaJJIeOrpaMMOB KOTOPbIX TO OTHOLICHHIO K OCHIDE 
UnUn MeHbute 1. Cpequ mnocmeqOBaTeJIbHOCTH Tap Un, MOKHO BCerAie 
BbIOpaTh oANocsefqoBaTembuHocTh uy, u@v@, ... , CXOMAULyIOCA K Hey 
KOTOPOH MmpedesbHOH Mape [psxAMbIX u"v", KOTOpblIe, KaK JIerKO BHeTb 
B CHJIY OFpaHHYeHHOCTH HeMNOJIHbIX UAaCTHbIX OyAyT pasHUHbI (MO*KeT ObITb 
3TO MOXKHO CfelaTb pa3HbIMH CMOcOOaMH, Tora BbIOepeM OHY H3 HHX) 
WH IlyCTb y* €CTb COOTBETCTBYIONAaA U"U" pefebHad O6lacTb y. CooTBeTcTBYy!O 


ule BbIOpaHHOH NOANOCIeMOBAaTeJIbHOCTH penepbl OOO3HaYHM EOE an 


a ux mepspie Kouupr AY, A®, ... a 
Teopema 1. Pewemxa Von, omnocumelbHo obaacmu y* ecmbo HeKo‘s 


mopan OoCmusKUMaA MapKOecKaA pewem«Ka. 
ilyctb Vea, (1 + ¢) — pemlerka, nNoy4yaemaa U3 Pea, apPHHHbIM  pacTsrKet 


HHeM OT OCH UV C kosppuuHeHTOM 1 +e, rye ¢ —@HKCHpOBaHHOe MOOKH 
TeJIbHOe YHCJO. Poa, +¢) HMeeT B y yxKe JIHUIb KOHeEYHOe 4HCIIO TO"eK 


He jlexKallHX Ha OCH U, a Ha OCH UV HeT e€ TOUK, OTJIMYHbIX OT TOUKH O 
Tak Kak § uppallHoHabHoO. Tlostomy ectb mosiocKka |u|<(6 Takaa, 4TO B e 
mepeceyeHHu C Y HeT TOUeK Poa, (1+ ¢), Kpome tTouxn O. IIpu paccmorpex: 


HbIX IIpeoOpasoBaHuAX BTOPas OCb BCe BpeMsA COKpalllaeTCsA,a Tak KaK TIpeoOpasoBa:k 
HHA SKBHAadppHHHb!, TO NepBad pacTArHBaeTCA, HOSTOMY pacCCMaTPHBaeMad TMOsMOCKED 
OecKOHeYHO paciuMpaeTca or BTopoH ocu. Tlostomy B y c 6ombuIMM n BCE 
TOUKH Pon, (1 +e) OyqyT JexKaTb JOCTAaTOUHO JameKO oT Hayana O Byomre 


ocw u™, Hukakaa tTouka M u3 Poa, (1 +e), Kpome TouKH O, He mexKHIE 


BY, Tak KaK WHaye OHa JlexKaJia Obl BO Bcex y') c JocTaTOuHO SombWuMH 7.) 
YTO H€BO3MOXHO, TaK Kak Jit OOMbIWMX nN OOpas MoMocKH |u|< 6 6ygzeIh 
nepeKpbIBaTb 9Ty TOUKyY M. Ho Her u ToueK Dor OTJIMYHBIX OT O, wexKa-s 


" 4 
WIMX BY, TaK Kak, eCIM Obl Takad TOUKa Oba, TO IPH OcTaTOUHO MavOMil 
€ WH COOTBETCTBeHHad TOUKA Poa, (1+ ¢) Toxe mexana Ont By. C gzpyrouii 


cTOpoHb!, TouKa A, B culy cxoquMocTtu Touek AY, A)... K rpaHHlle y, JIeKUT) 
: | 
e see y". A Tak kak BCe paccMOTpeHHbIe IpeoOpasoBanusa 2kKBMad HHH, | 
1p SSE 
Mp! OyfeM ropoputTb, aro Kacce Jlarpanxa {6} —{L} onupaetca ual 
TaK HaHfeHHbId MapKOBCKHH Kuacc {M}. 
U3 sToro oOKasaTebcTBa MOsyualoTcA Takve CJIeICTBHA: 
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faBKM», KOTOPbl€e MOryT ObITb JOBOJbHO NPOKSBOIbHEI. B custy mpoHs- 
bHOCTH 9THX BCTABOK Ha OJMH M TOT Ke JOCTH2KMMBI Kuacc {M}, Boo6mure 
9px, OllMpaeTcH KOHTHHYyM Kslaccop {L}. Ilpu stom BeaKui pas AL = Am. 
Il. Eco X1<3, To pag (1) nepHoguuen (Mapkos) u u3 ero cpoiicrs 
BeeHHbIX MapKOBbIM) BbIXOAMT, YTO BCTAaBKH TaKOBbI, ¥TO KsaccH {L} u 
} CBASAHbI B3AMMHO-OMHO3HATHO, a HMEHHO: § = Qy, A,A2... An (—)(—)(—)..., 
(—) — nepvogbt paya (1), cooTBercrByiomjero Kuaccy {M}. 

§ 2. Teopema 2. Muostecmeo uucer hk, =hm, no Kpatineti mepe nauu- 
PcK=54+ V2, ecmo ayy. 

Ilo reopeme Hall jr. cymmpr AByx HenpepbIBHBIx ApoGelt (0, a,a,...) + 
(0, O\b...), THe a; uw b; — m0Oble HaTypadbubie unca <4, mpoGeraioT Bce 
gia oTpeska oT 2-(0,4141....) =Y2—1 yo 2-(0,1414...)=4Y2—4. 
pe30K STOT uMeeT AHHy d= 3/V2—3> 1. Ecau saath pag (1) B Bue 


eee b3b9b1% A203. LS 


1a, > 6, To ero cymmMa (2) npH n=O Gonbule, vem a, a mp n=0 
ible, YEM %, T. €. BEPXHAA ee TpaHb ocTuraetca upH n=O, mpHuem 
1 paBHa a + (0, ai@q...) + (0, b:b...). Takum o6pa3om, HaunHaa c 6+ 
¥2—1=5+YV2, nonyuaetca orpesok yuu d cnmowHoro cmeKTpa; 
wuar c 6+ )/2, cnenywuul Tako 2%e oTpesoK JuuHDI d, UT. O. Stu 
e3KH TepeKpbIBaOT Jy, MAyuWH sBupaBo uw HayHHaloMMiica c 5+ V2. 
XOXKeHHe HavMeHbulero i, HayHHad c KOTOporo cneKTp MapKopa oOpasyerT 
4, H ucceqoBaHHe KycKa cnektpa Mapkopa mexyy }=3 uA MBI Jaqum 


cule y OMe 3aMeCTKe. 


Tloctynusio 
Hf ADS Nay 
UWHTHPOBAHHAA JIMTEPATYPA 


tA. A.Mapkos, O OuuapHblx kBadpaTHUHbIX COpMaX NOMOKUTeEMbHOFO ONpeleNHTeIA, 
TucTepckaa Aucceptauua, CI16, 1880. 2B. H. Leaoue, H3s. AH CCCP, cep. matem., 
6, 505 (1947). 3A. Hurwitz, Math. Ann., 39 (1891). SUN, lela aye Nate 
th., 48, Ne 4 (1947). 571.1. Korouua, AH, 118, Ne 4 (1958). 
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Jlokaaymn Akangemuu wayrk CCCP 
1958. Tom 118, Ne 5 


MATEMATHK-4h 


A. A. TOBOPYXUHA 
WVHTEIFPO-JM®PEPEHUMAJIBHbBIE YPABHEHHA THMNA CBEPTKH 
([Tpedcmaeaexo akademuxom B. H. Cmupxoéeim 29 VIII 1957) 


B pa6oTe paccMaTpHBaloTca HHTerpo-7uppepeninaJbHble ypaBHeHHA 


a» pts +: =| am (x — t) f° (t) dt + 


m—0 0 


+ seo ham (% — t) f (E) | we! “| 


H llapHble ypaBHeHHa 


ss ini (x) ees \ Ram (x — t) fF () | =e (oe sO 


rm=0 ass 


» ual” (x) + a \ ra ae pa at| = gs(x), x<0. 


Apa HW cBOOOAHEIM WICH B38ATbI H3 KsIaccoB* 
Rim, (x)e-9* EL (— oo, 0) ~=mpu y 


= 
Rim_(x)e~?* EL (— 00, 00) apn y¥< dim, 
8, (x)e* EL? (— 00, 00) ya, 


g (xyem* € L?(='00 00) sampusyaae: 
Pemenue OTbICKHBaeTCA B KJIacce 
0? (x) e-¥* EL? (— 00, 00) pu y 


Zz 
Ff? (x) e-9* © L? (— 00, 00) pu y <8 
TI. BCCK (eH |< 9p = 2: 
Takue KJlaccbl OyeM OOO3HaYaTbh CHMBOWaMH 


P(X) € {a hp; F(x) E{— 00, B}p usm f(x) € {a, B}p. | 
IIpocreiiume uHTerpo-_uppepentvaibHble ypaBHeHHs paccMaTpHBaemorci 
THMa peluasucb Bueppble MW. M. Panonoprtom (!). y 
Hcnombsopap Teopuio mpeobpasoBannit Pyppe u uceegoBanna ®. JI. Taxopea 


Z . q 
PyHKUHH, TO*KeCTBeEHHO paBHbIe HyO mpy x<0 nam x>0, ycnoBuMca oTMeyaTil 
COOTBETCTBEHHO 3HauKaMH + HI —: 


f+ (x) =0 upa x <0; f-(x)=0 npu x>0. 
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IO. H. Uepcexoro (?,°) B O6macTH MHTerpambHbIX ypaBHeHuli THMa CBepTKH, 
bl NOJYUMJIM CyleqyIollve pesyJIbTAaTHI. 


Y papHeHua (A) 
meopema |. Ecau Rin(x) GL(— co, 60),.1 S1,2,,9 (x) CL” (— 00,00) 


pewenue omeicxueaemca @ xaacce f” (x) &€ L?(— co. co), m=0,1,....,7, 
10 ypaeHenue (A) aKkeueanenmno Kpaesoti sadaue Pumana 
OF (x) = A(x) OF (x) + B(x), — wo <x<o, (4) 
OONOAHUMEALHSIMU YCAOBUAMU 
ZO (2) ny (— ay” 
Si Loa pee UL tA) ees = ae 
dz bees V on i (9) 0, m 0, ie SS Oe Ik (5) 


Je A(x), B(x)— d@yxKyuu, onpederenHoim o6pa30m éolpancarujueca uepes 
‘im (x), G (x) — npeobpasoeanun Pypve Adep u npasolt uacmu ypasnenua (A); 
x (2) — npeobpasoeanun Pypoe ynkyuti ‘ae ay MO; (z), Dr, (z) — myaKuyuu, 
HaAUMUUeCKUe, COomBeemcmbeNHO, 6 6epxHelL U NUIICHeLL NOAYNAOCKOCMAX. 

Teopema 2. J] pu npednoaooenuax (1), (2), (3) makcumarono wupoKkut 
OnyCMUMbIL KAACC OAA npaésoil uacmu 


g.(*)@{max[ max (Qim, min 04x), max Ogr], co}p, 
M=O,1,<++,ft k=0,1,...,N R=0;1,0-<,f8 


(6) 
g(*)€{— oo, min [| min (6¢n, max a»), min” dy)», 
m=0,1,...,2 =051532.582 R—Oydesee, ft 
MAKCUMANGHO WUupoKUt KAacc dyHKyuti, ConycmumMbIX 6 Kauecmee peweHUA 
paenenust (A): 


(™m) = di 
| Pex ie: Mity Die tex. “Genta se = 0,1, a. 5-, i: (7) 
| m=0,1,...,/ R= Oyiiy accel IU 
SameuaHne. Uncna ay, uU bo, R=O,1, ... , nN, He OKa3bIBaIOT HHKa- 


TO BJHAHHA Ha BbIOOp KJlacca pelwleHHH. 

Onpexeneuue 1. Ec unterpo-qudpepenunambyoe ypaBHenne (A) Mox%KHO 
€\CTaBHTb B BHe CYMMbI CJlaraeMbIxX ©; (xX) TaKHX, YTO 9; (x) E {yz, Oz}p, ° 
e [y:, 6;] — nonapHo HenepeceKaloulHecaA CerMeHTbI, TO YHCJIO TaKHX CJlarae- 
IX Ha30BeM PaHrOM ypaBHeHHA. 

Teopema 3. Pane ypaenexusn (A) ne eouwe 4. 

B 3aBucHMOCTH OT BbIGOPa COOTHOWCHHH MeXKAy YHCMAMH Qjx, Ojm, t =1,2, 

12, muk=0O,1, ..., m, MeHAeTCH paHr ypaBHeHHA, HM mnocse mpe- 
pasopaHua Dypbe nosyyawTca pa3sMuHbIe KpaeBble 3aqauH. Unca ain, jm 
ryT pacnosiarateca (42 -+ 4)! cnoco6amu. Ilostomy TeoperuyeckH MbICJIMMO 
KOe 2Ke HCO. passIMYHbIX KpaeBbIX 3ayjay. Bce 3ayauH MOMKHO Nospa3sesHTb 
Ba CyU€CTBeHHO pa3JIHUHbIX THMa. 

Onpegenenue 2. MUuterpo-quppepenivabuble ypaBHeHHA, CBOAALLMecAa 
peleHHIO TOJIbKO KpaeBbIxX 3afauy PumMaHa, Ha30BeM ypaBHeHHAMH 
Mla KpaeBpprx 3afau Pumana. Mccaegopanve nokasbiBaeT, TO 9Ta 
yllia ypaBHeHH XapakTepH3yeTCcaA yCJIOBHAMH 

6, = min Oym 2 MaX Gp, = ap. (8) 
m=0,1,.-..n P= eae 

Onpegeneuune 3. Unrerpo-auppepentuabuble ypaBHeHHA, CBO, ALIMeCA 
«MOWayHbIM 3ajjauam» (4), Ha30BeM ypaBHeEHHAMH MOMMA Horo 
na. J\a Hux OMpeesAIOUIMM HepaBeHCTBOM ABJIAeTCH 


by <Q. (9) 


Teopema 4. Ecau Ky (2) Ona ecex m u G*(z) anaaumuyecku npodoa- 
UMbl C OONYCMUMOLMU NOAWCAaMU 6 KOHeUHOM uuCAe mo4weK OOo npAmoti 
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x + ib, a Kim(z) 02a ecex mu G (z) anaaumuuecku npodorxcumel c Oonycmu 
MblMU NOAIOCAMU 6 KOHeYHOM 4ucAe mo4weK Oo npAMmMOoU X + 1,, npudel 
QYyAtKyuUU 


n—lL n—m—1 


Te pine iz)"—"K i, (2) 2 (— iz)"f° 9 ™ (0) — G* @) = P, @), 
A'S (2K) SY (12) +E O=P2@) (H 


umerom 6 NpOOOAZCeHHOLL NOAOCe NOAIOCLL MOALKO Mam, 20e UX UmeTOM CoOr 
eemcméenHo ynKyUuU 


KP) = 3 (-2)""Kin(@, (1 
Ky (2) = 3} ("Kin (2), (I 


u He Oonee 6bICOKUX NopAOKOe, mo ypaenenue (A) muna Kpaeeoi s3adauh 
Pumana akeueanexmuno* camoti Kpaesoti 3sadaue PumaHa Ha Koxmype *% 
COCMOALUEM U3 O6YX NaparnenbHolx npAmolx x + id, u x + iby: 


{O=AOv O+FBO, Cer, (1p 
20e 
On (z) npu Imz>6,; ; 
b(z)={Q(z) npuag<Imz<by, (1! 
On (2) rod Imacax | 


Q(z) — neKomopan ecnomoeamencnan YyNKYUA, AHAAUMUYeCKAA 6B NOAOW 

a,<Imz< 6b; A(z), B(z)-— dyaKyuu, onpederennoim o6pa3s0m ébipaxca 

wmuecn uepes Kym(z), Kem(Z), G(Z), u pewenue OorrxcHO yooereméeopamo Ole 
NOAKHUMENCHOLM YCAOBUAM: 

Petes Le a 

—_ dz' LK5 (z) 


1) HORC) |  ae P, (2) 
Z=Zp dz! Ke (2) 7 


dz! 
PLOY pee TSO See (i 


d'D;, (z) 


7 
Z=Zk dz! 


2, — nostoc Kt (z) Kpamxnocmu vp; Zz, — noatoc Ky (2) Kpamuocmu vz; 


feo) 


2) @* (x + iy) |P'd on: (pee , 
MI (x+iy)|Pdx, m=0,1,....0 (24 =) aa 
paeHoMepHO OCepanuuenol Oran y > by (Y< az); 

\ | Q(x + iy) \p'dx 


PAbHOMEPHO OepaHUu4eH OAA Ag y<by. 


CneqctBue. IIpn mpeqnonoxKenuax tTeopempr 4 ypaBHeHua (A) TH 
KpaeBbIx 3aja4 PuMana pelliaiorcad B 3aMKHyTOL cope. | 


,aMemanne 1. Ycnosus (16) wu (17) o6ecneauBatioT npescTaBumoc’ 
@,, (z) w Q(z) B Buye uHTerpanos Dypse. i 


* 
Hmeetca B BUY SKBUBaNeHTHOCTS B OOBIMHOM CMBICAe. 
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SamMeuauue 2. B HekoOTOpEIxX CyaanxX yCJIOBHA TEOPeMbI BbITIOJHAIOTCH 
proMatTuyecku. Hanpumep, upu a,<6, u b,>>a, G*(z), Ki, (2) — anamn- 
wueckHe (yHKUMH BIVIOTb fo npsmok x-+ ib,, a G (z) U Kom(zZ) — ana- 
uTvueckve *yHKUHH BJIOTh WO npsamoH x + day. 

Meopema o. Beal Kin (Z)n Kon (2) u.G* (2) AHaAUMU4ECKU NPOCOAICUMOL 


nomocamu Oo npaAmot x + iby, a Kym(zZ), Kom(Z) u G (z) anaaumuyecku 
NpoooAHumel C NoAwocamu Oo npAmoli Xx + lay, npuuem MYNKyUU 


n--1 n—m—1 
S). (— 12)" 3" Dar Ken (2) >) (— if? 
q=90 


m=0 


1 
V 2x 


ae), PP (2) 


, ‘ ; al | n~m—1 
P, (2); 1 (z) + TE ss C= beet ice — Kim (z)] Y (= 2p" ™ (0) 
m=0 


q=0 


UMCIOM 6 NPOOOAMKEHHOIX NOAOCAX NOAOCLL MOALKO Mam, 20€ OH ecmb coom- 
eemcméeHHo, Y yHKyuti 


KY (2); (--i2)"-* mn + Kd (2; 


m=0 


Dd) (= 2)" Dan — Kom (215. Kz (2) 


u He O0Nee BboICOKUX nopAOKOe, mo ypasnenue (A) «naowadnozo» muno aKeu- 
6ANCHINHO (CM. Npume4wanue K meopeme 4) Kpaesoti sadaue PumaHa Ha KOH- 
mype y, cocmosiuem u3 O6yx napaAneAbHolx npamolx x + iby u x + ids: | 


PO=AC)PEC)+B(), Cy, 
C OonoAHuMeAbHoLMU YcAaoeusnmu (15), (16), (17) U Ycaosunmu, o6ecnedueato- 


WuUMU AKAAUMULHOCMe gyNKYUi Diz (z) @ nozoce b,<Imz< az (o6mut eud 
Komopolx sanucamb Oolnao Obl CAOICHO). 

Caegctsue. IIpu mpeqnonoxwxenuax Teopemb! 5 ypaBHeHua (A) «muo- 
WayqHoro» THNa pelaloTcA B KOHEYHOM BHJe. 

AnHaJIOrHyHble TEOPeMbl HMCIOT MECTO JIA ypaBHeHHu (Bb). 

B 3aKkslovenve MpHHoWly UcKpeHuto1o OmarogepHocta npod. D. JI. Paxosy 
3a IleCHHbIe YKa3aHHA, C/leaHHble MHeE MPM BBINOJIHCHHHM HaCTOAUeH padorhl. 


PoctopcKuit-Ha-JLony Ilocrynusto 
rocyapCTBeHHbIit YHHBepCHTeT DTN Moai 


LIIMTHPOBAHHAS JIMTEPATYPA 


W.M.Panonopt, C6opu. tp. Vxcr. matem. AH YCCP, Ne 12, 102 (1949). * 10. H. 
cKui, Wuterpanbubie ypaBHenua Tuna cpBeptKu, Jlucceptauna, TOuaucn, 1956. 

axos,l0. YH. YWepcxu it, Has. AH CCCP, cep. matem., 20, 33 (1956). * ®. J. 
B, 10. UW. VepecxKuii, Yu. gan. Kazancx. roc. ynus., 114, ku. 8 (1954). 
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Jloxnagn Akagemuun nayrk CCCP 
1958. Tom 118, NM 5 


MATEMATHKAN 
C. H. 3YXOBHILKHM un Lf. H. 9CKHH 


O YUEBbILJIEBCKOM NPHBJIMDKEHKM B THJIbBEPTOBOM K OJIbIHe 
(IIpedcmaeneno axademuxom H. H. Boeoawboeum 6 1X 1957) } 


1. Ilyeth 9 (gq) —HenpeppiBHad Ha KoMnaKTe Q (yHKUMA CO 3HaveHHAM] 
B IIPOH3BOJIbHOM rHsIbOepToBom KouIbue H (cM., HaripHMep, (+)). Gagqaya ye 
6bIleBCKOrO NpHOwH2KeHHA PyHkunu f(g), HenpepbIBHOH Ha Q CO 3HaveHHAMI 
B H, mpH momoulm (byHKunMH ao(q), rae @€H, sakswouaeTCA B OTHICKAHMIE 
takoro a €H, uroOpr dyHkuna ao (gq) HawMeHee ykKsJIOHAIacb Ha Q Off 
f(g), T. e. YToOnI 


max || AAG) aah Malo a F(q) l 
6€Q G€Q 


Cayual KOHeYHOMepHOrO KOJIbIUa eae B (?). 
B vactuoctu, ecu H — kKOsIbILO BCeX KOMIVJICKCHbIX MATPHI, A = {Az}, Tas 


KOTOPBIX 21) a9 Se OS Ma G Ss Sha ?, Mpeqbiqyulaa 3aqaua ABIISICTCS | 
a,8 q 

3aqayet weOBIMeBCKOrO IpHOAMKeHHA HellpepblIBHOH Ha Q MaTPHILbI-(pVHKIME 
i (9) = {fe (9)} Mpa Momonin Mpouspeqenua MaTpHll ap (q) = {Axe}: {9x6 (G)} 
rye o(g) = {9.8 (9)} — PuKCHpoBaHHad HellpepbiBHad Ha Q MaTpHia-cbyHKUHA 
a = {d,g} — NIpOH3BOJIbHadA YHCOBad MaTpHula 43 H. : 
Kuaccnyeckad 3afaua yeObIWIeBCKOrO MpHOJIM%KeHHA HempepbIBHOH Ha ¢ 

n -| 


YHCNOBOH yHkKuHH f,(q) MpH NoMOMM nNoOMHOMa Saeeen (gq). Tae, 9: (g¢), am 
k=1 

On (7) — buKcuposanubte HeMpePbIBHbIe Ha Q unCcOBbIe (PYHKUMH, OXBaTbI 

paeres npeAbiqyueh sayauei, Korga MaTpullet 9 (q) cayxKUT MaTpua Bua 


e1(9) 0 0 
2 (9) O 0 
1G) eet eee 
®, (9) 9 0 
a Marpuue f (q)— MatTpuua Bua 
fo (q) 0 
ORO O 
[@)-== iar ee 
OP OF AO 
Tak Kak 
inf max \| ae (9) —F (q) |= so max par Exon (Q) —f (q) 


3ametuM, uto infimum B smeBol vacTu AOCTHTaeTCH Ha MATPHIe, Y KOTO- 
poli BCe CTPOKH, HauHHaA CoO BTOpOH, HYJICBBIe. 
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Safaya yeObIeBCKOrO NpHOMMWKeHHA B IIPOMSBOJbHOM THbOEPTOBOM KOJIb- 
we H, B CBOIO OYepesb, ABJIACTCA YACTHBIM CsyYaeM CuleMyIoMleH OOule 3aza- 
YH, PaCCMOTpeHHOH B (3,*). 

ZlaHa onepatop-ynkuna F (q), aBiAIOWaica up Kaxyom g€Q sunelinEM 
ollepaTOpoM, JeHCTBYIOUWMM B YrHJibOepToBoM upocrpaucrse H, mpuyem mp 
Kaxk]OM PHKCHpOBaHHOoM x €H (byuKuusa F (g)x Henpeppipna Ha Q. OrpicKu- 
BaeTCH BeKTOp %,€H Tako, uTOObI 


ete ll ¥ (4) x. — fF (@) || mat we PP (Ge —7 (gyi. 


B paccmarpuBaemom cuyyae F (gq) mpu Kaxyom g€Q saBaserca onmeparto- 
POM yMHOXKeHHA clpaBa ta o(g): F (q)a = ao(q). 
' 2. Kak cnegyer us (*) (cm. (4)), Aaa Toro, uTOObI AA KaxOl Hempe- 
pbisHol Ha Q co sHaveHHamMH B Hf dyukunn f (q) cyllecTBoBama HaHumMeHee 
YKJIOHAIOMaAcH PyHKUMA, HEOOXOAUMO HM JOCTATOUHO BbITOJIHeHHe yCJIOBHA 


Dg (q) || 4m ||a|| gua Beex a ES, (a) 
46 


itge S— optoronaJibHoe onomHenve B H kK O_MpoctpancTBy T BeKTOpOB a, 
A KOTOPBIX ao (q)=9 Ha 9, a m—ToNoKUTeMbHaA NOCTOAHHAA. 

OuesugzHo, T — 3aMKHyTbI sepbli ujean B H, a S, kak oproronambHoe 
fonosHenve K T, Tak2Ke ABJIACTCH 3AMKHYTHIM JIEBLIM HJleaJioM. 

Bpi6epem B S uw T O HEKOTOPOH MaKCHMAJIbHOLi CHCTeMe B3aMHO OpTo- 
TOHAJIbHbIX HeIPHBOJHMbIX SPMHTOBbIX HeMMOTeHTOB. OObeHHeHHe STHX TBYX 
-CHCTeM JlaCT MaKCHM@JIbHYy!0 CHCTCMY B3aHMHO OPTOrOHaJIbHbIX H€IPHBOJMMbIX 
S9PMHTOBbIX HemMnoTeHToB {p.} Wa Bcero H. OOo3Ha4HM yepes a’ HHeKCHI 
TeX HJEMMOTeEHTOB H3 CHCTeMbI {P.}, KOTOpbIe cofepxKaTca BS. Torya, oue- 
BHHO, © (q) = >) Pa 9 (9): OptoroHaJIbHad CyMMa 2° pull saBIAeTCH HaH- 

al a! 
MCHbIUHM 3a€MKHYTBIM paBbIM HeaJioM, COJepxKallMM BCe 3HaveHHA (4), 
‘Korjla g mpoOeraerT KoOmnaKT Q. 

B culeqylouleH TeopeMe ycTaHaBJIMBaeTCA CTPyKTypa, KOTOpylo OJDKHa 
WMeTb (PYHKUHA O(q), TOOL! AA Hee BbINOJHANOCh Mpefbiylyee ycsOBHe 
CyUleCTBOBaHHsA (a). 

Teopema |. Jaa mozo umo6e Ona Kascdoli nenpepolenot Ha Q co 3Ha- 
yenunmu 6 H dyrKkyuu f(g) cytuecmeoeana HaumeHee YKAOHMOUAACA OM Hee 
gynxyuan a) o(q), HeoOxodumo u Oocmamo4no, 4MoObbl HAUMeHo_ULUL 3AMKHY- 
molli npaéolii udean, codepxcaimuli mHooecmeo Cex sHaYeHUL PYNKYUL o(q), 
6b1A OpmozoHarvcnoli CyYMMOLL AULUb KOHe4HO2O 4UCAA HeKOMOPoLX MUHUMAAL- 
‘Hox Npasolx udeanoe pyH,..-., PrH Koaoya H: 


o(q)EpH®-.--Op,H daa ecex g€Q, 


UAU, “MMO Mo IE: 
Su iho py Oe ® Hpr, 


20€ Py,- ++ Pe— Henpueodumole apmumosol UdemnomeHmet. 

3. Cneqyioulant Teopema JlaeT HeOOXOAMMoe HW OCTaTOUHOe ycuJIOBHe ej{MH- 
CTBCHHOCTH (pyHKIMH HawMeHbiuero yKJOHeHHA. CileqyeT JIMUIb 3aMeTHTb, YTO, 
Tak Kak agp(qg)=9, Korgfa @€T, TO BOMpoc O efMHCTBeHHOCTH (pyHKWHH 
HaMMeHbIUerO YyKJIOHeHHA CBOJHTCA K BOMpOCy O €JHHCTBeHHOCTH BeKTOpa 
a €S, yaa Koroporo ao (gq) —pyakKUHA HavMeHbIero yKJIOHeHHA. 

Teopema 2. J]ycmbo gynkyua o(q) yoosremeopnem Ycroeuro Meope Mol 
cyluecmeoeanusn 1. Toeda Oaa moeo, umobbl OAA KasKOOK HeHpepeleHo Ha Q 
co sHauenuamu @ H qgynxyuu f (q) cywecmeoecana eOunCcmb6eHHaA Haumenee 
YKAONSOWAACA om Hee ynKYyUA, HeoOxodUMO U DocMamo4uHO, UMobel NpU 
mobom a&S, a9 ypasnenue av(q)=9 He umeno KopHet Ha Q. 
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Sameuanue. XapakrepucTuyecKkoe CBOHCTBO HaHMeHee YKJIOHAIOULEHCS) 
ot f(g) dynkuun ag (q), Kak JerkO BueTb (%), SaksOUaeTCA B TOM, YT 
qua mo6oro 6€H jjO1x*KHO BbINOJIHATbCH HepaBeHCTBO 


min Re(a2(q)—[ (gq), 69(p)) <0, | 


géM(a), f) 


rye M (a, f)—mnoxectBo Tex ToueK H3 Q, Ha KOTOPBIX jocruraeres}t 
Re cae (9) —F (9) 


4. Tlpousmocrpupyem npe_biqymiue jjBe TeopeMbI Ha HpHMepe, Korga H— 
MpoctToe rHJIbOepTOBO KOJIbILO. . 
Teopema | ytBepxxjaeT B 9TOM Cly4dae, YTO B TMPOH3BOJIbHOM OPTOTOHaJIb 
HOM 6a3uce {Pg}, MOCTPOeHHOM TO yKa3aHHOM BbILIe MaKCHMaJIbHOH CHCTeME 
vylemnoTentos {p.}, PyHkuuA o(q), YAOBMeTBOpAIOMLad YCJIOBMIO (a), AOJKHEE 
MMeTb BH] 


9 (9) = >} (18 (9) Pip + - -- + x6 (7) Pre) 
p 


re %1¢(g),.--, ne (9) — YHCOBbIe HeMpepbIBHble (PyHKUMH Ha Q, a Kak [bl hf 
BeKTOop @€S umeeT Buy 


(Op > (GaP “nue == QakPak)- 


a 


B cumy uzsomoppusma H Koubily BCeX KOMMJICKCHBIX MaTPHIL @ = {Azg}.)e 
JI KOTOPBIX >) | aae ?< co, (byHKuHH 9 (g) COOTBeETCTByeT MaTpHIla, y KOTO-[E 


a, 

pol JIHMLWb qeotae k cTpoK He HyJieBble, a aleMeHTy @ € S—marpuuia, y KO-} 
TOPOli OTIMYHbI€ OT HYJIA SJIEMCHTbI MOryT HaXOJHTbCA JIHUIb B NepBbIX A) 
cTrom6uax. 

Teopema xe 2 yTBepxfaeT, YTO JA CAHHCTBEHHOCTH (pyHKUMM HaHMeHb-# 
wero yKJIOHeHHA (JIA KaxKOH NpHOmHKaeMOH HenpepbIBHOH Ha Q co 3Ha¥e- 
HuaMH B H (byHKUHH) HeOOXxOAMMO HM JocTaTOUHO, uTOObI NpH mO6oM g & Qi 
paHr MaTpHUbl, COOTBETCTBYIOlWeH (pyHKUHH 2 (9), paBussica R. 


Jlyukuit MeqarorMueckHit MHCTHTYT Tlocrynuao 
uM. Jlecu YkpaHHKu 5 IX 1957 


LIHTHPOBAHHAS JIMNTEPATYPA 


1M. A.Hat™Map k, Hopmuposanupie Konbua, M., 1956. 2 C.H.3 
M.T. Kpewu, Yen. matem. nayk, 5, ps. | (35), 217 (1950). *C HU. 3 
Mate. cOop#., 37 (79), Bi 1,3:0955).. CW. Sy xosulnean 1 
116, Ne 5 (1957). 


XOBHMKHH, 
XOBHUKHA A, 
cku4u, JAH, 


w<< 
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Hoknsage Akanqemuu nayr CCCP 
1958. Tom 118, Ne 5 


MATEMATHKA 


B. C. MHPEP 


O 3AMAUE KOWM JIA CHCTEM JIMHEMHbIX YPABHEHMH 
B YACTHbIX fPOH3BOAHbIX 
C AHAJIMTHYUECKHMH KO3I®OHUWHEHTAMHM 


(ITpedcmaeaeno axademuxom C. JI. Co6oneeoim 21 VIII 1957) 


B HacTosleli 3aMeTKe pacCMaTpHBaeTCA BOMpocC O CXOJMMOCTH MpocTeHuelt 
| pasHOCTHOH CXeMBI, Rn ote CHcTeMy ypaBHeHHl 


= Sal *) 2 + Balt, yin tala, Sel. 4 NY), (1) 


THe dyukuun Fy,, By, avasIMTHYHbI B HEKOTOPOH 3aMKHYyTOH OOmacTu G muaoc- 
KocTu (¢, x). Hauanmbupie yc0BuA 


CC ENTE Se ats (2) 


gaylaHbt Ha oTpeske G,CG npsmolh t= tf), npHyem 9,(x) aHasIMTHUHbI Ha 
3Tom oTpe3ke. M3 noJwly4yeHHbIX pe3yJIbTaTOB BbITeKaIOT Be TeOpeMbI*, MNep- 
Ban M3 KOTOPbIX KacaeTCH MPHMCHeHHA MeTOJa MOCMeOBaTeJIbHbIX MpHOH- 
XKeCHHH JIA PpelleHHA NOCTaBJIEHHOH 3aauH, BTOpad ycTaHaBJIMBaeT (B H3- 
BeECTHOM CMBICJie€) €@ KOPPeKTHOCTb. ITH TeOpeMbI, TaKHM OO6pa3soM, NowyuaiorT 
3JIEMeHTApHble JOKa3aTeJIbCTBA. 

1. PacemotpumM ojjHopoquHyio cuctemy (3), nosyuaioulyioca u3 (1) upu 
B,=0. Sanuuiem (3) u (2) B MaTpHaoHOM Bue: 


U;=F (t, x)-Uy (3a) 
U (ty, x) = 9 (x), (2a) 


me U=(U,(t, *)); F(t, x) =(Faa(t, x); 2) = a (%). 

Ilycrb G — samkuytas o6lacTb B MpocTpaHcTBe AByX KOMIJI€KCHBIX le- 
PeMeHHBIXx (e x), B KOTOpOH Bce _kosppHunenTel Pop tts x) aHaJIMTHUHET; 
G 9 — Mepeceyenne G c maocKoctbio t =t,. O6mnacte G orpaHwuuM Tak, 4TO- 
ObI BCE Oy (x) Obi aHalMTHHE! B G,. BpiGepem cTporo BHYTpH G fae 
3aMKHYTy!IO O6sactp D, lpuseratoulyo kK mlocKocTH £ = ty, YTOObI OTPeso 
IpaMol, CoeAMHAIOMIel TPOKSBOJIbHyIO TOUKY (Z, se © TOUKOH (f,, oe 
Bech JlexKasl B OOuactu D; nycth D, — mepeceyenne Dc mnocxocthwo ¢t = ty, 


D — nepeceyenne Dc maocKoctpio (t, x), Dy—mepecerenne D c mpamoii 
t=t,. SafaquMca JocTaTOuHO MaJibIM ¢ >0, BO3bMe€M MPOHSBOJIbHY!O TOUKY 
(t, x) €) u nocrpowm cerky c ys3namu (t;, xj) (@=0, 1,.-.,m% tn= 
= tX)=%X, Xx =x + 6) uc nocTosHHbIMH maraMH t;414—t;=h, Xjp1—Xj = 

c= Ch) Wi ©, 


* O7u TeopeMbl WoKa3aHbl B (1) MeTOZOM, OCHOBaHHBIM Ha NIPHMeHeHHH Nowy ynopaAsoreH- 
HbIX MpocipauctsB JI. B. Kanroposuya. 
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PaccMoTpHM cucTeMy ypaBHeHHii 


St? = 9 (%)); . 
(n) —_ g(r 
re sa = F (ti, xj) Ss; j+1 Si 


€ 
@=0, 1,...,0—1; feo, Le 
allmpokcHMupyloulylo ypaBHenve (3a) 4 HadabHOe YCJIOBHE (2a). 
Teopema |. Jlocaedogameasnocmb mo4Holx pewlenuu Cucmem KOHe4HO: 
pasHocmHolx ypaenenuti (4) npu n —> co pasHomepHo cxOOUmMcA 6 HeKOMOpOL\ 
obaacmu Q, npuaeeaouei x ompesky Dy, K pewenuto sadadu (3a), (2a) 
noayuaemoe pelleHUe AHAAUMULHO 6 aMol COAACMU UU éBblpAaMKaemnca 6 Bude 
pda 


(n) 
Si+1, i 


Gtk) 


< ° d d ; a). oe 
=o@)t+> {| Fem, ae FeO, x) 22 © aim |. at, 6) 


Maly <t<...<t(M<t 


paeHomepHo cxodslweeoca 6 oOaacmu Q. 
TIpHBoxy OCHOBHBI€ MOMeHTHI JOKa3aTebcTBa. Pewenwe cucTembi (4) pH 


{1 =n, {| = 0 MOXHO TIpeAcTaBHTb B BHJe 
S(t, x) = SQ = 0 (x) + DOam(t, x), (6)) 
m=1 
rye 
t—t A 
Dia. sy Ss F (tp +=" qm; x)oo 
ONS <I Kn—-1 
t—t A ¢t—f, \m 
+0 F(ty+ es x)= o(x)( =.) nupum=1,...)n;3 
Onm (t, x) =0 mph m=n+1,n+2,... 


Snecb A—onepatop B3ATHA pasHoctu no x: Af;; = fi, j41 —fej, ero MelttcT- 
BHe PaclpocTpaHAeTCA Ha BCe€ BeJIHYHHbI, CTOAIMMe CipaBa OT Hero; g; MpH- 
HHMMAaloT LWeJIOUHCJIEHHbIe 8HAYCHHA B YKa3aHHbIX ipeyesax. 4 


TlonoxxuM 
a= TMae Maroney) A= max max Fad. page 
CesT lee Go Beery LV, iG 
| Se (x) [es mas “mae | S27 (eee) 
=. NF 


Vicnonbsya opMyJly KOHeUHBIX TIPHpalileHHit H OLeHHBad MpOHsBOAHBIe 4 
C NOMOLMLbIO HepaBeHcTB Koum jin KosdiHUHeHTOB CTeneHHOrO psa, erkKo 
OKa3zaTb, 4YTO BCe pAb (6) OONayaioT OOmeH MaxKOpanroli 


Cc 
(2ANL \m 
pete ) 
m=0 
rye L =|t—t,|; R->>0O— xonctanta, s3aBucaijad oT BbiGopa o6uactu D 


BHyTpH G. Markopanta (7) cxoqutca B oOmacTH Q, Bblyenaemol us D uHe- 
paBeHCTBOM 


| 


\ 


os ' R 
Regier s uhcea < say (8) 
(o6nactb Q mpuseraer K Days 


Ilocne storo 6e3 Tpyfa AoKasbiBaeTcA, YTO NocNeAOBaTembHOCTH S!™) (t, *x) 


PaBHOMEpHO CXOAMTCH B 3aMKHYTOH OOacTH Q K BBbIpPaxkeHHIO, CTOsIemy 
B MpaBol yacTH (0); Tak Kak Bce S( auaMTHYHbI B 3aMKHYTOM OOnacTH 
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TO, No Teopeme Beiiepuitpacca, oTcioqa cJleyyer ananHTHYHOCTh UX Mpe- 


ja S(t, x) M BO3MOxHOCTb MoueHHoro AudpepenunpoBanua (5), B pesysb- 
Te KOTOporo HM ycTaHaBsuBaeTca, uTO S(t, x) aBaaerca B o6sacTH Q pe- 


eHveM 3aflayH (3a), (2a) (Q oOosHayeHO epeceyenue Q c nocKocTbW (t, x). 
B cayyae ypaBnennli c MocTOsHHbIMA Ko9puMeHTamn pasyiowenne (5) 
eBpalllaeTcsa B OOBIMHbIH CTeNeHHOH pay no (¢t—t,). 

Sameuannue. Kak wsBecTHo, BO BCexX cayyaax, Korga 3aqaya Koum 
CTaBJlelia HEKOPPeKTHO, NOMbITKH e€€ YHCJIEHHOTO peuleHHa MeTOOM CeTOK 
TIPHBOAAT HH K KaKHM pe3yJIbTaTam. M3 joKasaHHHoro OUeBHAHO, ITO M0- 
WalouladCA PaCXO|HMOCTb OOBACHAeTCA MelicTBHeM oOMMO6OK OKpyrvieHHA (10 
paliHeli Mepe, IPH yCJIOBHH BBINOJIHeHHs OrpaHHueHuit, HamoxKeHHbIX 3/eCb 
a ypaBHeHHsi WH HauaJibHble YCJIOBHA, H JIA paccMaTpuBaeMoii~ pasHOCTHOK 
€Mb!). 

2. Jlerko BuyeTb, TO TPHMeHeHMe JIA pemleHHaA TocTaBeHHOl 3aqauH 
eTOJa MOCJeEOBAaTeJIbHbIX IpHOJMWKeHHM TIO Cxeme 


UME, x) = 9 (x) 
Ul+n (t, x) = 0 (x) + \ Fe, x)O2%(, x)de (n='0,'1, 2°.) (9) 


to 

aeT (POPMaJIbHO BhIpaxkeHve, CTOMMee B NpaBolt uactu (5). 

M3 Tteopempr | cseqyer: 
| Teopema 2. IlocaedosameaoHocmo umepayuti (9) paeHomepHo cxodumca 
3 COnacmU Q K pewenuto sadauu (3a), (2a), npuuem peuleHue ananumu4uHO 
“ Banucoleaemca @ eude (5). 

3. W3 Buya MakopanTp! (7) HW smHHeliHocTH ypaBHeHuit BbITeKaeT Teopema 3. 
Teopema 3. ITpu @ukcupoeannot cmpoezo exympu Gy obaacmu D, us- 
HEHUA HAXANCHOLX YCAOCBULL P(X), MAAbLE NO MOCYAIO U aHaAUMULECKUe 
o6aacmu Gy, NPu6odAM K MAALLM NO MOOYAIO LU AHaAAUMUUYECKUM 6 O6AacMU Q 
B3MeEHEHUAM pelleHUsA. 

VMubimu cioBpaMv, B yKa3aHHOM CMBICJIe NOCTaBJIeHHad 3aqadya KOppeKTHAa. 

4. Bce u302%KeHHOe BbIIIe pacipocrpaHaetca WM Ha ypaBHeHHa Bua (1) 
pu B,=5=0; pewienve B 9TOM CJlyyae 3anHCcbIBaeTCA B Buse 

Ui(t, 206) 8 (ty x) PW x), (10) 

qe S(t, x)— pewtenue coorBercrByiolleH OHOpoHol cucTembl (3) mpH Ha- 
QJIbHbIX ycsoBuAX (2), KOTOpoe Jaercax ctbopmyson (5), a P(t, x) — peieHue 
cHcTeMbI (1) pH HavaJIbHbIX yCJIOBHAX 


AG te One ae), (11) 


BbIparkatouleecA B Bue 
i 
P(t, x) = \ Bo, x) di + (12) 
to 2 
#(1) 


. d 
+> Wee) Fema gr wo, £ | Beo,2) atmaim.,.4t0, 
Pot pl), Sin ctl<t to 


rye 
Bie (BA); 
pay, (12) paBHomepHo cxoquTca B O6macTH Q Mpu ycnoBHH, TO BCe By ava- 


JMTHUHBI B OOMacTH CG. 
Tlocrymus1o0 
9 VIII 1957 


LIMTMPOBAHHASA JIMTEPATYPA 


Ae Au. Vi, Det, Yen. matem. uayK, 11, B. 2 (68) (1956). 
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Jloknxayp AkaylemMuu HayK CGcP 
1958. Tom 118, Ne 9 


MAT EMATHKAN 


r. H. NOJIO;KHU 
OB OJHOM METOJIE PEWEHHSA KHHTEFPAJIBHbIX YPABHEHHM 


(ITpedcmaeneno axademuxom C. JI. Co6oaeeum 26 VIII 1957) 


Cneqya avanorum c TeopHelt mMHeliHbIX onepatopos (1,”), BMeCTO HMHTer-# 
PaJIbHbIX ypaBHeHHit DpeyrosbMa BToporo poja 


9 (x) =| K(x, 8) 9(s) ds + f(x) (Dp 


uw TepBoro poya 


b 


| K (x, 8) 9(s) ds = f (x) (2)) 


a 


Oyqem PaCCMaTPHBaTb OJHO HHTerpaJIbHOe YpaBHeHHe Bula 
b ; 
| K (x, s) 9(s)ds = up (x) + F(x), (3) 


rye K (x, Ss) u o(x)—Te xe, uTO B (1) H (2), T. e. Spo HW HeM3BeCTHaa 
cpyHkuua; F (x) —dynkKunA, 3aqanHad Ha oTpesKe [a, b] (6 >a); w— uncao- 
BoH nlapamerp. COOCTBeHHBIMH UYHCAaMH Apa K(x, Ss) Haspipaem 
TakWe 3HaveHHA %, IPH KOTOpbIX ypaBHeHHe (3) mupH F(x)=0 umeer 
HeHyJieBoe pellieHHe. OTO HeHyseBOe pelleHHe Ha3sbIBaeM COOCTBeH- 
HOH ®yuHkuneH sxaAgpa K (x, 8s), coorBercrByroulelt coOcTseHHoMy 
WHCJIY w. 

Bee (yHKUHH, CBA3aHHbIe C HHTerpaJIbHbIM ypaBHeHHeM, mpeynoviaraem |} 
CYMMHpyeMbIMM, a HHTerpasbl (10 JleOery) 


b 


b 
C2 = VK (x, s)? ds, B= \\ KG, s) |? dx ds, 


a 


aeatt 


b D )» 
D?=\|F(x)Pdx, EF= lo(x) Pde 


CUHTae€M KOHeUHBIMH. 
Teopema 1. Ecau sdpo K (x, s) eewecmeenno u CUMMEMPUYLHO, A YUCAO B, 


omAUKHOe OM HYAA, He AGAReEMCA coOcMéeeHHeLM 4UCAOM ADpa K (x, s), mo 
nocaedosameAbHocmb gyHKyuti 

SS 1 

Pmei(*) =— P+ Gnar(X) (m=0,1,..), 
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20e MyHKUUU Ym41(x) ONpederenol opmyaoti noOcmaHoeoK 


Yn-pa (2) = Pn + = F* (x) (m= 0, 1,2, .%.), bo (x) == F*(x), (6) 


Pp=9(x) — at W(x, 8) 9(5) ds wey (a o 
N (x, 8) = Kz (%, 8) — 2uK (x, s); (8) 

b 
K(x, 8) = \K (x, t) K (t, s) dt; (9) 
Faye \[« (x, s) 4 SN (x, s)| F(s)ds; (10) 


a 
5—4UCNO, YOoBNeEMBOpAHOUYee HEpaseHcmey 


Ucar Da) my (11) 
| pabHOMepHO CXOOUMCA NPU M—> oO K MOLHOMY pPewleHUIO UANMeepaAbHOeO YpaeHe- 
Aus (3). 

Teopema 2. Ecau sdpo K (x, s) eewecmeeHno u cummempu4HoO, a 4UCcAO 


=O ne AeasemcA CoOcméeeHHoIm 4ucnom sAOpa K (x, s), mo noeaedosamerc- 
| HOcmb MynKyull, onpedenennolx Ghopmysot nodcmano6oK 


Gm (X) = Com += F(x) (m=0,1,2,...), (12) 


20e ®p (x) — soban gynakyua; 


b 


\ Ke (x, s) @(s) ds, (13) 


a 


a a 


faye \K (x, s) F (s) ds; (14) 


a 


3 —U4UCNO, yOoesemeopsniolee Hepasencmey 
oped ater (15) 


CXOOUMCA 6 CpedHemNpu M—> co K MoUHOMY peleHuto YpaeHeNua (3) npup =. 

Teopema 1’. Ecau K (x, s) — KomnaeKkcHoe cummempuuHoe sOpo, a 6e- 
WecméeeHHblll napamemp w. OMAUUeEH OM HYAA U He ABAMEMCA COOCMeeHHOLM 
4ucnom Adpa K (x, s), mo nocaredosameaonocmo gyHnKyuu 


Smga (t) = — + F(X) + bmg (x) (m=0, 1, 2,...), (5’) 


20e PYyHKYUU Ym41(x) Onpederenol opmyaoti nodcmaroeok (6), pasHomepHo 
CXOOUMCA Np M->0o K MOLHOMY pelleHuto yYpaenenus (3). 

Teopema 2’. Ecau K (x, s)— Komnaekcnoe cummempuanoe A0po, a 4UuCc- 
no »=0 He seasemca coOcmeeHHoim 4ucaom A0pa K (x, 8), mo nocaedosa- 
menoHocma ynKyuli oms1 (x), OnpedenenHolx qopmyaoti (12), cxodumca 6 
cpedHem npu m—>oco K mMouKOMY peweHuo ypasHenun (3) npu p= 0. 

Ilycrb Tenepb B ypaBHennu (3) NapaMmeTp p, OTMYHbIM OT HYJIA, ABIAeTCHA 
BEILECTBEHHBIM YHCJIOM (MOceqHee He OrpaHMuMBaeT OOuLHOCTH), a ALPO K(x, s) 
ABJIACTCA JIOObIM BELLCCTBEHHBIM WIM KOMIMVJICKCHBIM. Tora, eCJIH p. He ABJIAeTCA 
COOCTBeEHHIM UNCOM spa K(x, s), TO pellienHe HHTerpabHoro ypaBHeHHsl (3) 
MOXHO NOJYYHTb Mp MOMOLMM MOCTPOCHHBbIX BbIlle NOACTaHOBOK kak pelleHue 
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UHTerpaJIbHOTO YpaBHeHHA C CHMMeTPpHUHbIM AMpPOM Bua 


(WV (x, 5) 9(s)ds = pt9 (x) + oF () —\KG 2) F 6s) ds, (16) | 

IDS _ = | 
N (x, 8) =u (K@® *) K(x, 8)] —'K (x, §)5 (17) | 

K(x, 8s) = \K(G2)K (t, 8) dt (18) & 


a 


(uepTa cBepxy — 3HaK KOMMJI€KCHO COMps?KeHHOK BeJIMUHHBI). . 
Jlanee, NyYCTb B yYpaBHeHHN (3) C MPOH3BOJIbHbIM BellleCTBCHHBIM WJIH KOM- 
MWIeKCHbIM sgpom K(x, s) mapamerp » = 0. Torga, ecuu p =O He aBJaeTCA 
CO6CTBEHHBIM YMCIOM Apa K(x, s), Tak Ke Kak H Apa K(x, s), TO pellienHe HH- 
TerpasIbHOrO ypaBHeHua (3) nowyyaeTca nO PopMyse MOAcTaHOBOK (12) Kak pe- 

WWeHHe HHTerpaJIbHOrO YpaBHeHHA C CHMMeTPHUHbIM APOM Bua 


b b E. 
\'K (x, s)o(s)ds = \K (s, x) F (s)ds. (19) | 


Takum o6pa3om, Bo BCeX CuJlyyaAX, KOrfa MapaMeTp vp. B ypaBHeHHH (3) He WP 
copnafaeT C CO6CTBEHHBIM 4NCIOM Apa K(x, s), TOUHOe HIM NpHONM*KeHHOe 
pelienHe 3TOrO HHTerpasbHOrO ypaBHeHHA NOsyuaeTcA NO YKa3aHHOMY 3/leCcb 
cnoco6y mofcTaHoBpok. STH MOACTaHOBKH, KaK MOXHO NOKa3aTb, MpHBOLAT 
K pa3s1OX%KeHHIO PelIeEHHA COOTBETCTBYIOMErO HHTerpasIbHOrO ypaBHeHua Dpex- 
rOJIbMa BTOPOrO pola B PA NO COGCTBEHHBIM (PYHKIUMAM, YerO PaHee MPH HeNO- 
CpeACTBeHHOM paccMoTpeHHu ypaBHeHua MpesrosbMa BToporo posa NOAYYuTb 
He yJlapanlocb, a YKa3aHHOe pa3slOx%KeHHe MO COOCTBEHHbIM PYHKUHAM HOCHIO 
YUCTO CYILECTBOBATeJIbHbIM xapaktep (*‘). 


KuescKau TocyapcTBeHHbIli yHHBepcuTer Iloctynuato 
um. T. T, Wepuenko 26 VIII 1957 


LMTHPOBAHHAS JIATEPATYPA 


1 C.Muller, Comm. Pure and Appl. Math., 8, 635 (1955). 2M. T. K pe ii n, JAH, 100, 
Ne 3 (1955). § HW. VW. Wpusawsos, Wuterpanpupie ypapuenua, 1935. 4 Jl. Konaaaru, 
Uvcennble MeToIb pelwenvaA MudepenunabHEIx ypapHenMli, WJI, 1935. © 3. Typcea, 
Kypce MatemarTwueckoro ananusa, 8, 4. 2,194. ® C.T.Muxaun, VMnterpanpnpe ypaBuHe- 
wna, 1949. 7 HW. T. Metrpose ku it, Jilekuuu mo Teopuw unTerpanbHblx ypapHenuii, 1948. 
8 JI. B. Kantoposuy, B. YW. Kpuaos, Ipn6nnxennpie metorb BbicWiero aHanHza, 
1949. ®C. JI. Co6o0ae8, Hse. AH CCCP, cep. matem., 20, Ne 4 (1956). 
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Jloxnxnagp Akaxemun nayrk CCCP 
1958. Tom 118, Ne 5 


MATEMATHKA 
B. Tl. XABHH 


AHAJIMTHYECKOE. TIPOJOJDKEHHE 
CTENEHHbIX PAOB H MHOFOWIEHbI ®ABEPA 


(ITpedcmasaeno axademuxom B. H. Cmupnoeoim 1 1X 1957) 


Ilyctb G — ofnocBa3sHad OO6laCTb KOMMVJIEKCHOM MJIOCKOCTH, CO,epxKalllaa 
TOUKY Z= co BHYyTpH; K — 3aMKHyTOe OrpaHHYeHHOe MHOXKeCTBO, JONOHH- 
IresIbHoe K G; peynonoxKum, uTo K cogepxuT Gouee ogHot TouKu. Ilyctb 
® (z) — cbyHKUMA, OCYLLeCTBJIAIOWLat KOHPOpMHOe OTOOpaxeHHe G Ha BHeLI- 
HOCTh OKPY2KHOCTH |W |= TAK, YTO B OKPeCTHOCTH OeCKOHEYHO JaeKOH TOUKK 
®(z)=z+a,+ = + ...IIpu wenom HeorpuuatenbHom k [® (z)]* = ®, (z) + 
Pg fl) g fk) 

= 2 Sap ..., Tae ®,(zZ) ecrb Tak Ha3gbiBaemplit MHorouleH PaGepa 
eTreneHH R (+). 

Ilyctb 


b 
e@=t+At..4+H4... (1) 


pay, CXOMAMHMCA B HEKOTOPOM OKPeCTHOCTH OeCKOHeYHO JasleKOH TOUKH. 
Ilemb HacTosilen 3aMeTKH — JOKa3aTb CJlefylouly!o Teopemy: 
Teopema |. //ycme 


Deel SOP cee hE cf oe. 


Jlas mozo «mobo pad (1) cxoduach K qynKkyuu, aKnaaumuueckou 6 G, 
HEOOXOOUMO WU OOCMAMOLHO BbINOAHENUe YCAOBUA 


Tim | cf, + cf, +... + ch Ons [ <o. (2) 
R . 


Ilyctb B ecTb copokynHocTb BCex (pyHKUHH, aHasMTHyecKuxX Ha K. Ha- 


3OBEM TlOcsIeAOBaTeMbHOCTh {%n}; CB cxofstilelica K HyJO, eC cyulecTByeT 
Takoe wHcIO fr >p, uTO o,(z), n= 1,2,...,—anamHTHUeCKHe BINOTb JO 
KpuHBol L,, ABJIAloWelicA MpooOpa3som OKpyXHocTH |w| =r pH oTOOpakenuH 
w= ®(z), u lime,(z)=O0 paBHomepHo ua L,. 

n+ CO 


Cxoyumoctb, BBeqeHHad B B, He MOKeT ObITb MeTPH30BaHa. Ora cxoJH- 
MOCTb BBOJUT B B Tak Ha3bIBAeMyIO JIOKAJIbHO-BBITYKJIyIO TONOJIOrHIO HHAYK- 
THBHOFO Mpeyesa HOPMHPOBaHHbIX (MOJHbIX) MpocTpancts (*). 

Jloka3aTeIbcTBO TeopembI 1 OCHOBaHO Ha CJIeyIOULHX JBYX JIeMMax. 

Jlemma | (KérTe (?)). O6wulit gud nenpepoleHoeo AuHnetinoeo dynKyuo- 
Hana @ B Oaemca dopmyaott 


4 
FW =s7 \ e@o@d, ves. (3) 
Lr (y) 
30ecb or (2) — PYHKYUA, AHaAUMUUYecKaA 6 CG, paeHaA HYAIO npu z=, 
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enone onpedenseman ynkyuonanom; r (~) > p—makoe uucao, uno (Zz) ana} 
AumU4Ha enaome Oo KpuéEoti Ly (y). 


foo] 
Jlemma 2. Ilycmo nocaedogamenbHOCMb KOMNAKCHOLX 4UCEA {Gn}n=o MAH, 
Koea, 4ino psd 


3 a2. al 


s=0 


n 
—— | 
oo . a 
cxoOUmcA, KaKOGA Obl HU OolAa nocaedosamenbHocmb {hn}n—o, lim V| hn| <a if 


moeoa 


fim V gel <o. (5)), 
O6pamuo, ecau eoinoaneHo (5), mo pad (4) cxodumca npu arboti nocre-% 
n 


dosamenoHocmu {Xn}n—o, lim V [An << = . 


Ilepefiqiem Tenepb K JOKa3aTebcTBy TeopeMbi |. 
HoctaTtounocts. Een 6-€8B, To 


co m 
$(2)= Ydn®n(2), Tim Vml<s, 
m=0 
mpHuemM pA CXOAUTCA paBHomepHo Ha L, (y); TAaKOe pasJIO*KeHHe EMMHCTBEHHO (*).}) 
Pag (1), CXOAMMHCA B OKPeCTHOCTH OeCKOHeEYHO aJIeKOH TOUKH, MI3B0- 
JA€T 3aj[aTb Ha TWIOTHOM B B MHO?KECTBE MHOPOWIeHOB al HTHBHbIM HW OHO- 
pOAHbIM CPyYHKUMOHAI: 


1 
Fi(p)=s7 | 9@e@a 
z|=R i 
({p (z) — m1060k MHorouseH; R > 0 TaKogo, to pag (1) cxogurca mpu | z| = R/2). | 
Ilycetb 


Torja 


N 
: (1) (m) m 
= >, Am (Co 01 + C4 by He ePicn Oman 
m=0 
Ecam BpimouHeHo (2), To, 10 JleMMe- 2, 3ak/IO¥UaeM, 4TO pA 


ms Am (cum Bi + ery He et> Sats Obes) 


m=0 
m 


eye a 4 ee 
cxogutca, ecu lim Y | Nal Torga dyHkuvonan F*(p~) nmpogomKaerca 
Ha B c CoxpaHeHHeM ajJMTHBHOCTH HM OfHOpogHocTH. A uMeHHO, ecm )€ B, 


N m 
2 (Z) = DS) Am (P) On (2), lim Van | <=, TO T0J10%KHM 


N 
F(Q) = lim F" (py) = lim J) dm (®) (®, On (6) 


[(o, \ ci bas:] 
s=0 
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PynKkunonan F, ocywectBastoulwi pacnpoctpanenue F* na B, nenpeppren 
B B. JlevicrBuresbHo, KosppHlveHTb! Am = Am (~), m=O, 1, 2,..., CyTb He- 
jupepbipuble B B (cbyHkunonadbl. Bocnomb3syemca Teopemol Banaxa — IL reiin- 
ray3a, yrsepxalouleH, YTO JMHeHMbI (byHKUHOHAa, 3aqaHHblli B MHJyKTHBHOM 
npewede MOJIHbIX HOPMHPOBaHHbIX MPOCTpaHCTB H ABJAIOWIHICH CcaObiM mpe- 
AeJIOM HeNpepbIBHBIX JIMHeHHbIX (PyHKIHOHAaJIOB, HelpepbiBen (°). 
_ 3 eroro dakra u us (6) HenpeppiBHocth F BbITeKaer HenocpeCTBeHHO. 
Torqa wmeer mecto (3). Ecam p(z)—muorowien, to F*(p) = F(p), 
| (ze (2) 92) p(2)dz=0, w motomy gr (2) =9(2) npu |[z/>R. Pyne: 
{z|=R 
ties Op (Z) OCYILECTBIAeT aHaIMTHYeCKOe NpofomKeHHe o(z) BG. 
HeooOxogumocrs, Ecau 0 (z) ananurnuecku mpogos>KuMa BG, To PyHK- 


m 
uHoHa (3) HempeppiBed BB (or =o). Ecan lim Vanl <=, To p(z) = 
= 5} An®m(z) ectb snement B, mpuyem paq CXOAUTCA B CMBICe CXOAMMOCTH 
| m=0 , 34 
p B (*). Torga EAD is leat pid (2) py (2) dz = lim S} Am (®, 6)m- Mo 
] ig fe m=0 
m 


semme 2 lim V|®, 6),|<p. Teopema yoKasana. 
Teopema 2. Curedymuue ymeeprcdenun sKeueaneHmMnALL: 


1) Pad S bsz8 cxodumcn npu |\z|<c1 Kk aNaaumuueckoti dyHKyuu, H? 
1 sS=1 

HUMEHOLUELL HEGELLICCINGEHHOLX OCOOeHHOCMEeM 6 NPAMOAUHEUHOU 36e30e C YeHMpOM 
46 HALANE. 


1 


2) lim | cy, + cf 6, +... + Cm bm < Z, 


| 20e 


m 
> ch 28 = 2'"™ cos marc cos z. 


a 
ll 
—) 


| Ora Teopema HemMeIeHHO caeqyeT H3 MpefbifyilleH, ecH yuecTb, 4TO 
B ciyyae, Korga K=[—1, +1], Om(z) = 


aay COS mare cos 2 (MHOroWiIeH 
5m 


| Ye6pmuesa). 
B 3aKs0ueHHe TpHHOWY MCKpeHHIOIO OarofapHocTb akay. B. UW. Cunp- 
| HoBy u mpod. C. M. JlosHHckoMy 3a BHHMaHHe K 93TOM 3aMerTkKe. 


Jlenuurpayckuit TocyfapcTBeHHbI yHHBepCHTeT Toerynusio 
um. A. A. )KjqaHopa LO Walle Ooi 


LIMNTHPOBAHHAA JIMTEPATYPA 


1A.U.MapxKkywuesu4, Teopua ananutuueckux pyHkuni, 1950. eG. KO Une, 
| Math. Zs., 57, 13 (1952). *N.Bourbari, Eléments de mathématique, Livre 5, Paris, 
| 1955. 


881 
3 Banas 19 


Jloxnann Akafwemun nayk CGaP 
1958. Tom 118, Ne 5 


TEOPH § YIiPYITOCTH | 


A. JI. KPbIJIOB 


OCECHMMETPHYUECKAS NJIOCKAA YMPYFO-CbINYYAA 3ABAYA 
PACMPOCTPAHEHHSA COCTOAHKA MPEXEJIBHOrO PABHOBECHA 


(IIpedcmaeacno axademuxom C. JI. Co6oaeeoim 5 1X 1957) 


$1. TloctaHyoBka 3afauu. Tunotesh ABN KEHNA 
PaccmaTpupaerca MlocKoe WedOpMHPOBaHHOe COCTOAHHE JWIA CpeAbl, 3anOsHAIO- jf 
wleli Ha MJIOCKOCTH XY BHELIHOCTb eAMHUUHOrO Kpyra. M3BecTHo, 4TO MPH MaJIbIX | 
HallpsXKeHUAX Cpela ONMCbIBAeCTCA YPaBHeCHHAMH JIMHeEHHOM TeopHu ynpyrocth, 
a pu OombuiNx mpHoOperaer cpinyyne cBOlicTBa (*). 4 

Hauunaa c momenta ¢ = OQ, Bbipe3 HauHHaeT pa3yBaTbcA MO 3akOHy 
r= n(t), n(0) = 1 4 BpaulaTbca Mo 3akoHy ~ = ti (Zt), v1 (0) = 0 (i — yroun | 
MOBOpOTa OKPY2KHOCTH BLIpesa). TpeOyerca ompeyeiHTb Hamps2xKeHHe WH CMe- 
WeHHe B YNpyrou u cbinyyeH 30HaXx, rpanuuy y(t) MexKZY 30HaMH H HCCENOBaTb 
JOMYCTHMOCTb TpaHH4HbIX yCNOBHH {fi (f), bi (f)} BIA COXpaHeHHA PaBHOBe-)e 
cua Ha rpanuue. IlocraHopka 3aa4uH ABJIAe€TCA MOJHOH aHalorvel MocTaHoB- [t 
KH (1) QA MacTuueckoli cpedpl. i 

TIlpu pemienuu ucnomb30BaHbl Be THMOTESbI JBHXKeHHA: runoTesa Museca | 
(3,4) w rumoresa aBTopa, COCTOAIMaAd B TOM, 4TO MPH COXpaHeHHH YyCJIOBHA He- 
CKHMAeMOCTH MpelnomaraeTcaA COBNaeHHe OLHOFO HalpaBJIeHHA MaKCHMaJIbHOH 
CKOpOCTH CJBUTa C OJHHM HalpaBJIeHHeM JIHHHH CKOJIbXKCHHA, @ HMEHHO C TeM, 
KOTOpOe HMeeT HA KOHTYpe MeCHbIUMH yroul c rpanuuelH. Sanaua 6e3 Bpamenua B 
B HallleH rHmoTese OKaSbIBaeTCA HEYCTOMYHBOM: MPH HaJIMYHM MaJlOro Bpalllenua | 
TBYXKeHHE CHJIbHO OTJHUaeTCA OT YHCTOFO pa3qyBaHHa. i 

§2. Unctoe pasayBaHue. PazsprxaanemocThb. Sanauag 
C 4HCTBIM pasqyBaHHeM pelllaeTCA B ABHOM BHJe mpH OGeux runoTesax. OgzHaKko ff 
peulenve saqauH mpH runotese Museca c momoutbio ypaBHennli (4) npHBogHT 
K MapaOKCaJIbHOMY BbIBOLY O HeOrpaHuYeHHOH pa3pbIXIAeMOCTH CpeRbI IPH 
OouIbLIMX 3HAYeCHHAX pafuyca BbIpesa. IIpupocr AV masoro o6bema V Ha KOHTY- }f 
pe Jaetca dopmyviont | 


AV = V sino. Se Ins (2) 


rye « — NOOKUTeIbHaA PyYHKUNA, 9 — ey TpeHusa (?). 


§3.3amaua c Bp alle HH EM CBOANTCA K HHTEFPHPOBaHHO B ciIly~" i 
ye 30He CHCTeMbI ypaBHeHHH paBHOBecHA 


do, ores. AT 2T 9 L 

Bette 0, FA 0 (1) 

€ yYeTOM YpaBHeHHA cocTOAHHA . 
(5, — 9)? + 4t79 = (9, + o9 + 2Qketg p)”. (2) | 


Ha KonType 3ayjanbl cmemlenua uw, = ri(t) —re, Ug = di (t) n(é); B yupyroft 
30HeE pellleHHe jlaeTca (bopmylamu (35), (36) pa6orpr (2). | 

Tlepenecenue Ha cayualt cpimyyel cpeqbi runorespt Co6omepa 0 MMHMMasb- | 
HOCTH MlaCTH4eCKOH 3OHbI (1) IIPHBOAMT K HeMpepbIBHOCTH TeH30pa Hapsxe- } 
HHH Ha rpaHulle 30H. 
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_ Ckopoctb cmenlenva v9, nomyyaemad mpH Hamel runoTege (BW>KeHNA, Ha- 
-XOJMTCH H3 pellleHuaA uddepenuualbHoro ypaBnenua 


do E'(t 
se tp (Sop) = 0 (3) 


rye E(t) — uspectnaa ctbyHkiHa BpeMeHH; o©— yrof Mexkyy nepBoli riaBHoit 
§OCbIO TeH3OPa HaNpPA*KeHHH MW paduycom — 3aBucnT oT ru tf. 

Hurerpupys (3), mouyuaem vp, Coep2Kalllyl0 MpOMSBOubHYIO NOCTOAHHY1O 
(mo 7), 3aBHCAILy!o OT BpeMeHH. 

Tonpaysach Ha (¢) HeMpepbIBHOCTbIO TeH30pa HallpsxKennH, CMenleHHH u 
(CKOpOcTeH, NOMyYHM WIA ONpeeeHHA H€H3BeCTHbIX bynxunit Beau 3aM- 
KHYTY!0 CHCT€MY YpaBHeHHh, 

Bce HeH3BecTHble (YHKUHH BbIPaKaloTCA B KOHeEYHOM Bue uepes A(Z), 
KOTOpad eCTb pellenve 3aqauu Kon, 1a PUMA U AU SUR EEE EV ypaB- 
HeHHA 


oe VRE 
-Ar(t) wiki toae te(29—o) ye 


Mae Ge, e 
r, (t) 


re o— u3BecTHaA (byHKuusA oT A(t), t ur, a C(t) — u3BecTHaa (byHKWMA Bpe- 
|MeHH. CyulecTBOBaHHe HW e€MHCTBCHHOCTb PelICHHA MOKa3bIBalOTCH MeTOOM 
| CKATHIX OTOOparkeHHit. 

IIpu nomb30BaHuu runoTesoh Museca u ypaBHenusmu padorter (4) aaa A(d) 
‘HomyyaemM ypaBHenue 


¥ = = cose] 


A’ (t) G 


VEO q (cos 20, — cos 20), f (4°) 


JWIX KOTOPOTO TO*Ke cyllecTByeT H CHHCTBCHHO pellieHve 3ayauM Kom. 
| §4.UccnexRopanyune RONYCTUMOCTH ABUKECHHA KOR- 
iTy pa. Ucenenya ypaBnenua a u (4’) aHasornyuHO TOMY, KaK 3TO jJlelaeTCa 
|B (1) , MOXKHO AOKasaTb, UTO >, (t) HE MOET pacTu C ObICTPOTOH, He 3aBHCHMOH 
lor pocta r,(¢). MakcumasibHo ObicTpbii pocr b, (t) mpH Oombumx r,(t) Maetca 
ipopmyiol, B o6eux rumoTe3axX MMelolleH Bu 


1 (t) ~ M (p) Inv, (), 


irae M(e) — u3pecTHad cbyHkuHA, mpH oGeHx rumoTesax SO OE nae 
| 
/YCOBHAM 


M(0)=1, M(Z)=0, ae <0. 


@usuyeckuli CMbICJI MaKCHMaJIbHOH p,(t) COCTOHT B TOM, YTO. MPH BpallleHHn, 
KOHTYpa C JlaHHOH CKOPOCTbIO JIMHHM CKOJIb2%KeHUA Kacalorca KOUTYypa. [Ipu. 
YBeJIMYCHHH CKOPOCTH MPONCXOAUT CpbIB CpeAbl Ha KOHTYpe MO JIMHHAM CKOJIb~ 
*KeHHA (1). 

B 3akmoueHue aBTOp BbIpaxkaeT OslaroqapHoctTb akaJ. C. I. Codonesy 3a, 
BHHMaHHe HM MOMOLLb B paooTe. 


Tloctynmusto 
24 XII 1955 


ILMVTHPOBAHHAS JIUTEPATYPA 


1C,.Co6onen, TheProblem of Propagation of Plastic State, Tp. Ceiicmom: uucr. 
AH CCCP, Ne 49 (1935). 2B. B.Cokoaoscekuii, Cratuka cbinyuel cpetp, 1954. 
$1 [etpuunrep, Coopn. Ipo6nemsi Mexanuxn, WJ, 1955, crp. 150. £ BiB, COxKio- 
nopc kui, Tipuka. matem. wu Mex., 19, B. | (1955). . 
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Jloknans Akagemun Hayk CCCP 
1958, Tom 118, Ne 5 


ACT POHOMH A‘ 


r. A. ryP2A aH 


PAJ.MOHHTEP®EPEHUMOHHDIE ABJIEHHA, BbISBAHHDIE 
MOHOC®EPON JIYHbI 


~ (IIpedcmaeaeno axademuxom B. A. AmCapyymanom 6 IX 1957) 


Bo BpeMA HeKOTOPHIX COMHEYHEIX 3aTMCHHH OblIO 3aMe¥eHO MOBBILIeHHE) 
CyMMapHoro paquou3syyeHua Comuua mepe HauaJIOM HM B KOHIle 3aTMeCHHd § 
B (,2) caetaHa nombitkKa OObACHHTb STO ABJeHHe pedpakuHelH paHOBOJF 
B JIYHHOH HOHOCiepe H, HCXOAA H3 HaOsMOJaemoro NPupocta pakMousyyeHus 
(noxogamero uHorga Jo 10O—15%), OeHHTb MOTHOCTb aTmocdepb! JIyuut. . 

Hapany ¢ pecbpaxuvel pazuoposuH B yHHOK aTmocdepe (HoHociepe), pk 
ONPeCeHHEIX YCOBHAX OJDKHbI HaO/OLaTbCA HEKOTOPbIe ABJICHHA HHTepde } 
peHUMOHHOFO XapakTepa, BbISBaHHble TeM, YTO WBa paHouy4a, UCXOMAMMME 01 
HeKOTOporo ayieMeHTa MoBepxHocTH CoJIHia, NOCTHraloT HaOJIOLaTeNA DBYMS 
Ppa3JIMUHbIMH NYTAMH; OJHH — MIps-§ 
MO, BTOpoH — yepes HoHOocdepy Jly-) 
HbI. II]pH 3TOM, B 3aBHCHMOCTH 01/ 
3HaYeHHA OTHOLWeHHA PasHOCTH OM} 
THUeECKHX MyTeH JBYX Jyuel K JVJIMHE 
BOJIHbI, OyY€T HMETb MeCTO HJM YCH- 


‘ ‘4 


Yonéebena myx  Sl@HWe MPHHMMaeMoro CHrHaJa, MIF 
fy *Ke ero ocua6meHHe. CooTBeTcTBeHHC 
Puc, 4 STOMY HOMYYHTCA MpupocT panos 


H3JIYYCHHA B MepBOM CJlyyae H Claji 
BO BTOpoM. KosuuecTBeHHbIit aHaJIM3 ONMCHIBAaeMOFO ABJICHUA, ONTHYeCKUM aHa:t 
JIOrOM KOTOpOrO MOXKeT CAYXKUTb UHTepdepomerp JInoligqa, MpHBOAUT K pA) 
HHTeDCCHBIX Pe3YJIbTATOB, HA KOTOPbIX MbI XOTeIH Obl OCTAHOBUTbCA. 
, Tlycrb korepentupiit ucrounuk A, Haxosauutica Ha moBepxHoctu ComHta* 
(puc. 1), ucnyckaer 2Ba ny¥Ka paMOBOsH, OMUH M3 KOTOpHIX AT HanpaBasercs} 
NpAMO K HaOsoMaTeIO Ha Semue T, Bropoit ALT Takxe HampaBaseTca K 3emue | 
HO Nocsle MpoxoxwkeHHaA uepes aTmMocdepy JlyHbl mperepenepan pecpakunk) 
B ee MoHocdepe. Ha puc. | yepe3 ©, O603HaYeH «yrom pedpakuMn» — MaKCH: 
MaJIbHOe OTKJOHEHHe JIy4a Tp erO MPOXO*KeHHM Yepes OCIOBAHHE HOHOCHeph 
Jlyubi (oxpo6uo em. (',2)). Benwunua 0, TeM Oomblle, sem 6osbIIe 3JIeEKTPpOHHAas 
KOHIeHTpalluA wMoHocdepbl HM YeM JWIHHHee BOWIHA. 1 
Benefctsue paspexkennoctu uonocheps Jlynpr onruyeckuii myTb BToporc| 
AY MOXKHO MPHHATb PaBHBIM ero TeEOMeTPHYeCKOMY MYTH HM 3anNcaTh AA pas 
HOCTH IlyreH nepporo HW BTOporo syy¥eli mpocto As = ALT — AT. Ecau 0604 
eHayvTb yepes D pacctosnue or Gemau Jo JIynpt, TO HeTpyqHo HaliTu Jaa onpell 
A3JCHHA MaKCHMaJIbHOH pasHocTH mytTei As, | 


. 
As) = 1/2 Dg. (1)) 
J\a ocTasbublx Jyuel wMeeT MecTO yclosue0N<o<o, u nostomy As 6yeT 3aKiIG 4 


* 3iecb HB La/IbHelileM MOA MopepxXHocTbO Comnua ToupasyMepaeTcs TOT COM B aTMocHepey 
Conuya, oTKya MOryT HCXOJHTb paXMOBOJIHbl paccMaTpuBaemoit JHHBI. 


884 


yeHO Mexy HyIem uw AS). Bpruncenue no (1) jaso crenyiculue BeMUMHEI 
AS, AA pa3MuHbIX sHayeHHH yraa pedpakunu (D = 3,8-10!° cm). 
Kak BHO, MaKCHMaJIbHaA PpasHOCTb OnTHYeCKHX NyTeli AS): BOspactaeT ¢ 
yBeIMYeHHeM yrsia pepakWuu ¢, HW yxKe MPH ©, >> |’ OHA B HECKOJIbKO pas npe- 
BbIMAaeT NpPeeIbHY!O JWIMHY BOJIHbI, B KOTOPpOH CouHue eme aeT WOCTaTOUHO 
CHJIbHoe paHvou3zyuenue. 
®, Oe Oe a O Om alee Ame ay 8’ 
As)M 0,16 0,65 4,05 16 65 447 407 1040 
IIpu Oombmux yriax pedpakunu (o > 1’) pasnoctTu das KoneOanuli, Roxo,A- 
mux WO TOUKH 7, ABAACb pasMUHbIMM, OyyT pacnpesetenbl paBHomepuo 
'B uHTepBane O—3C0°. B pesyibraTe HHTeCHCHBHOCTH U3 YYeHHA OTJebHbIX 
TOUeK OYAyT CKaLbIBaTbCA U, CEMOBATEMbHO, HAGMIOJaTb UHTepPepeHIHOHHY!0 
KapTHHYy Mbl He Moxem. IIpu Mabix yraax pepakuun (o< 1’) MoxHO OmKUaTb, 
ocoOeHHO B AHallasOne MeTPOBbIX BOJIH, OOpasoBaHhe HHTepepeHMOHHOM Kap- 


/ i=h . 
0 | 
; 
1 =3 
0 

| 5 
4 
2 n=5 

~ 

>0 

S10 

“Sg 
6 
4 n=10 
“ 
0 


Puce. 2 


THHbI, OJHaKO HaOOMaTb STY KapTHHY OyeT TPyAHO — nepnHogx KOneOaHna 
nomyyaetca nopayKka 0,01—0,1 cex., a amnuntTyfa — nopsnka 0,1 %o0T uHTeH- 
CHBHOCTH OOllero pawHOu3/1yyeHHA He3aTMeHHOrO Covina. 

TakuM o6pa30M, oOmlee paqnou3iyyenne CouInWa MpakTH¥ecKH He MOxKeT 
aTb HHTep(epeHUMOHHYIO KapTHHY KaK pH OOJIbIUMX, Tak WM NPM MaJIbIX yrulax 
pe@pakuun. . 

Vnaue o6ctour feo, Kora paccMaTpHBaIoTCA JOKaJIbHbIe H, B OCOOeHHOCTH, 
TOUCUHbIe HCTOUHHKH pauousyyeHHaA Couinuwa. Kak H3BeCTHO, paqHousyua- 
T@JIbHaA CNOCOOHOCTh 9TUX OOEKTOB, HMCIOULMX MHOPa BECbMa MaJIbIe pasMepHI, 
yacTO CpaBHiMa C OOM pafHouaiyyeHnem Conia, COCTaBJIAA MHOra oO 
HECKOJIbKHX J[eCCATKOB TpOWeHTOB oT Hero. Mutepdepenwua STHX HCTOUHHKOB 
MO%KeT ObITb OOHapyxKeHa. IlocKombky pa3Mepbl H paMOH3JyyuaTebHaA CNo- 
COOHOCTh OTACJIbHbIX MCTOUHHKOB OTMMYAIOTCA pyr oT Apyra, TO OOmlaA Kap- 
THHa HHTepdepenlun cKOpee OyJeT HaNOMMHAaTb HeMpaBuJibuble PyKTyalun 
W31YYeCHHA, YEM MpaBHJIbHble CHHYCOMAabHbIe KOeOaHHA. 

IlpeqnonoxuM, YTO TIpH aHHOl (pase 3aTMeHHA Ha He3aTMeHHOM YacTH No- 
BepXHOCTH MMeeTCH k TOYCUHHIX HCTOUHHKOB CO CfefHeH WHTCHCHBHOCTbIO pa- 
AMoussy4eHHuA B paccMaTpHBaeMol BOJIHe, paBHol /,. Ecun 13 ecTb HMHT@HCHB- 
HOCTh OCIMero paMOH3JyYeHHA He3aTMeHHOH YacTH, TO IMs. +k Oyner 
HOJHaA WHTeHCHBHOCTh TOM 2%e yacTH (cpegqHHii ypoBeHb). Ilyctb, Aanee, 


B Y3KOli {yrooOpasHoli Mosoce WHpHHOIO  OKOVO WHMOa JlyHbI MMeeTcA rpynna, 
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cocTosilad H3 nm TOueUHEIX HcTOUHMKOB (u3 OOmero YucCna &). Ecam [asf 
PpaCCMaTPHBaeMOM BOJIHbI OyeT YyOBJeETBOPeHO YCJIOBHE P< %, TO n3yde- 
Hist OT 3THX HCTOUHHKOB OyAyT NocTynaTb B TOUKe 7 Kak MIpAMO OT Comutla, !] 
Tak HM 4epes HoHOcdepy JlyHbI H HMHTepdepHpoBaTb B 3TOH TOYKE. IIpu ycso-Hy, 
BHM, UTO BCE N HCTOUHHKOB B Tosoce ~ pacMpeyeseHbl, HalpHMep, PaBHOMEP-— 
HO, GyeM HMeTb JIA NOcTynatwulei B TOUKY T HHTCHCMBHOCTH PaQHOKsJiydeHHA.#) 


IP= RR +ha( Ys, (2) 
rye 
n—1 : ae | 
a(n, 9) = Yi cos FO (1— =) . (3 
t=0 iy 


Tipu qanno KomOnnaunn ), A Hn MHOKUTeb 6, (72, p) B (2) MomeT OBIT 
KaK TOJIO%KUTEIbHBIM, TaK “H OTPHaTeJIbHbIM. B nepBoM C/lyy¥ae HHTCEHCHBHOCTHy 
pple cpeqHero yposaa (J > /?), Bo Bropom cayyae — (/}? << J”). OgnaKo,h 
KaK MOKa3bIBaIOT KOHKPeTHbIe BbIMHCJICHHA, MPH OOJIbIUMX 3HaYeHHAX 
(n&8) mHoxKuTetb 6, (1, >) (Ha30BeM ero «HHTeppepeHLLHOHHbIM 4JIeHOM») 
TObKO Momo«KUTeeH. Ha puc. 2 mpuBefzeibl KpHBble 6, (7, b) Kak PyHKUMAl 
AA HEKOTOPHIX N. OTH KPHBbIe JIA pasMHIHbIX [VIHH BOJIH CXOJHbI; OTJIH- 
yaloTca OHH pyr OT ~Apyra TOWbKO MacuiTa6om mo ocH . Xapak-} 


TepHad JIA 9THX KPHBbIX BeIHYHHA Ay = (8./D)! yaa weKOTOpbIXx JJIHH BOJHIE 
HMeeT CJle/[yiOulve 3HayeHHA: f 
A,cmM 3. 10 50 - 100 150 300 450 600 
a, 0°09) (0716 4073000700 0FGTSOC Son ie Came 20 

IIpu OoupuiMx 3HaveHHAX ft, KaK BUHO M3 pc. 2, HHTepPepeHUMOHHEIK Wen 
B CpeHeM YBeJIHYHBaeTCA C YMeCHbILeHHeM |. ITO 3HauHT, YTO YeM yxKe OGMACThh 
oKoIO uMOa JlyHbl, rye cocpesoTroyueHO aHHOe YHCJIO HCTOUHMKOB 1 HW WIA KO-# 
TOPOH HrpaeT POWb HHTepepeHuMA, TeM OosbIue GyleT MpHpocT paknou3yye- 
HUA. COBepuIeHHO Tak Ke, 4eM OO/bUIe HCTOUHHKOB M PacnosOx%KeHO B Y3KOHIP 
movioce coJIHeYHOrO fMCKa, U3JlyyeHHe KOTOporo MosBepraetca pecdpakuMny 
B JIYHHOH MOHOCdepe, TeM Oolbue OyeT MpHpoct. B HekoTOpHIH cuenyoulMil 
MOMeHT yKa3aHHble f HCTOUHHKH OyfyT 3aKppiTst JlyHoro. Tlostomy pesKoe® 
BO3pacTaHve paMOu3/yYeHHA CMeHHTCA pesKHM cnafom. IlomyuaioTtca 3HauH-} 
TeJIbHble KOeOaHHA (PyKTYallMH) paqnousiyyenna. MakcumMyMbl 3THx dayK-¥ 
Tyauui BOSHUKAaIOT B pe3sysbTaTe pectbpakIMH, a MHHHMYMbI — B pesy,ibTaTe 
NOKPbITHA HCTOUHHKOB pamnous1yueHusA JlyHoww. Takoe ecTecTBeHHOe ycHuIeHHe 
(uykTyaluh OveHb YAaCTO HAaGOAaOCb BO BPCMA HEKOTOPHIX COJHEYHEIX 3aT- 
MeHHH WH HHOra HeCMpaBeMBO NpPHNMCbIBANOCb H3MepHTeMbHON almapatype. | 

IlonocTb Ha noBepxHocTH CouHia e(MHHUHON IWMpHHb! uM cojsepxaad nif 
TOUCIHBIX HCTOYHHKOB OyfeT HMCTb B MPOCKUMH YrsOByIO IIMpHHy B WeHT-jf 
pasibHOH OOacTH AucKa CouIHWa 3HauHTebHO Odubuly!0, 4eM Kora 9Ta M0-} 
JOCTh HAXOJHTCA Ha Kpalo AucKka. Munaye, ropopa, yrom ~, B mpeqenax Ko-# 
Toporo cocpefoToueHa MaHHasl rpyntia H3 N HCTOUHHKOB ocTeneHHo OyyeT 
YMeHblWaTbCA MPH Mepexofe OT WeHTpa kK ero Kpaio. Ho, kak caeqyer 3%) 
pac. 2, C yMeHbuleHHem ) (pH OoMbUIHX n) yBenHYHBaeTCA MH ApHpocT paquo-ls 
W3/IYUeHHA, T. €. YCHHBaIOTCA cpyKTyauuH. Oror pe3yabTaT Take moy-| 
TBEpKMaeTcA aHHbIMH HaOsMoxenuli. Tak, HanpHMep, cHIbHOe ycusmeHve lr 
ulyktyauni pa wepBoM H 4YeTBeEPTOM KOHTAaKTaX, JOXxolamHx ol 
30—40% oT HOpMambHoro (He3aTMeHHOrO) paquou3yyenna Covutta, Obi0 ti 
KOUCTaTHpOBaHO Ha BOHE hk = 1,5 M BO BpemsA MOMHOrO COMHeYHOrO 3aTMe-W 
nua 20 V 1947 r. (°). Yennenne dayxtyaunit na 7% mnepen 3aTMeHnem ul 
Ha 15% mTocne saTMeHHaA OblIO OOHapyxKeHO TakxKe Ha BowHe h 10,7 cm} 
BO Bpems# YacTHoro 3aTMeHHA 23 XI 1946 r. (4). B o6onx cnyuanx OHM 3Hauu- bP 
TEMbHO MNpeBbILaoT PAyKTyauMH alnapatyppl. Cnekyer oTMeTHTb, 4TO Ob6alt 
HaOMOJeHHA Obl MpoBeseubl B 9TOXY MaKcuMyMa ComHeUHOli aKTHBHOCTH; |! 
B mae 1947 r. ObINO HaOIOJCHO MaKCHMasIbHOe KOJM4eCTBO COMHEUHBIX TATeH 
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43a RecaTueTHui nepuor (1940—1950 rr.) (”). B stu yHM Ha Conte 6bi0 HabutI0- 
}HeHO MHOPO BCIIBIWIeK, MpoTyOepantes, M3Bep%xKeHHi, cBeTsble /7,-cbNOKYAbI, 
H,-BonokuHa HT. 2. (°,°), Mexay Tem, H3BeCTHO, YTO BCe 9TH OOpa3s0BaHHA CBA- 
43aHbI C MCTOUHHKAaMUM paduou3zmyyenua. 

Cyd to KpHBo H3MeHeHHA MHTeHCMBHOCTH paluou3nyyeHHA Ha BOuHE d 
1,5 mM (°), MpodomKUTeMbHOCTh «PAYKTYALMOHHBIX BCMbILIeK» pakMou3yueHna 
Htepey WH mocme 3aTMeHHA Oblna NopaAgKka 2—3 muH. OrnocuTebHoe cMelleHHe 
| JlyHbl 3a 3To Bpemal coctaBnt 0’,4—0’,6. Sto u ect WWMpuHa O6slacTH, re WOux*K- 
‘HbI ObITb HAKOMVJIeHbI TOYeUHbIe HCTOUHUKUA patMon3syyenua. ConoctaBaaa 
pic. 2c Ta6. 2, HalieM OpHeHTHpoBOUHO, 4TO, HampuMep, mpu n~20 vy jomK- 
| HO 6bITb NopsagKa 0’,2—0’,3, uTo HaxXOAUTCA B XOpOlleM CormacuH Cc NIpHBeeHHOu 
BBILIe OLeHKOA. ! 

| - B Oonee TOUHBIX BLIVHCIEHUAX CHeMyeT yuecTbh TaKxKe TO OOCTOATE/ILCTBO, 
4TO NPH PaBHOMePHOM PacipeseeHHH N UCTOUHHKOB B Mpesemax MoocTu Ha 
‘Mopepxnoctu Cola HX BHAMMoe pacnpesentenve He OyfeT paBHOMepHBIM. 
“VMureucuBuocth pawvou3my4eHusa B 3TOM Culy¥ae Tak2Ke ONpeseAeTCA COOTHO- 
‘WleHveM (2), HO 6, (fn, Y) UMeeT yKe Apyrou BuL: 


d, (1, )=2 cos $1 —=\'. (4) 


Yuet yKa3aHHoro apekTa noKa3blBaeT, YTO ONHa UM Ta 2Ke cTenenb byKTya- 
WM Jocruraerca B 9TOM CJly¥ae MPH 3HAYHTe/IbHO OO/bLIeM 3HAYeHHH Y, 4eM 
B cilyuae (°). 

VutepecHo 3aMeTuTb, 4UTO TeopeTHUecKoe ycuJleHve (buyKTyalul mpH Mepe- 
XOfle OT WEHTPa AUCKa K eFO KPatO MpOHCXOAMT He MOCTeNMeHHO, a JOBOJIbHO pes- 
| KO, MOUTH CKaYKOOOPa3HO, H TO y CaMoro Kpas AucKa. Oqnako yer MorsoukeHHa 
HUCXOMAIMX H3 Kpad WMCKa pafHOBOH B COJIHEUHOHM aTMOCdepe MOKeH NpH- 
| BeCTH K HeKOTODOMY YMeHbUIeHMIO 9TOFO KOHTpacta. 
| Takum 05pa30M, OOycOBMeHHad HOHOcHepon JlyHbl pebpakuua UM MHTep- 
Qepenuua pavososH, UCXOMAUIMX H3 TOE 4H bIX HMCTOUHHKOB Ha Cosute, 
MpHBowMT K YCHMeHHWDW OAyYKTyauHH pahnousNyuenuaA 
HO u nocae 3aTMEeCHHA. OyKTyalun Np OLHOM HM TOM Ke HHTEHCHB- 
| HOCTH HCTOUHUKA YCHJMBaIOTCA C YMeHbLIICHHeM ero YIJIOBbIX pa3MepoB; CJlyK- 
| TYalWM OT MpOTA*KeHHbIX HCTOUHHKOB MeHee CHJIbHbI. Benunna lyKTyalluu 
Ha pa3JIM4HbIX JVIMHaX BOJIH Pa3JIH4Ha, HO B CpeAHeM pacTeT C YBeJIHYeHHeEM 
| Qauupl. M3yyenve astux yKtTyallui, B CBOIO OVepeb, LacT BO3MO2KHOCTb Ole- 
HUTb pa3Mepbl H MOU{HOCTb TOUCUHbIX MCTOUHHKOB pafuousmyyenuA Conia. 


BropakaHcKaad actTpodu3snueckad Tloctynusto 
o6cepBaTopHA 26 VIII 1957 


LIMTHPOBAHHAA JIMTEPATYPA 
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Jlokxann Akanwemuu nayk CCCP 
1958. Tom 118, Ne 5 


ACT POHOMH § 


MW. B. MAKCHMOB 


JOJIFONEPHOJHbIN JIYHHO-COJIHEYUHbIA MPHJIMB 
B MHPOBOM OKEAHE 


(ITpedcmaéaeno axademukom B. I. Pecenxcesim 12 1X 1957) 


Pa3yioxkenhe noTenwuala upHauBooopasyiome cuit JlyHpt u Conia faer, » 
KaK H3BeCTHO, PA MouronepHosHbIx wlexoB. HanOomee 3HauHTeIbHbIMH U3 
HAX ABJIAIOTCA WIEHbI NOMYMeCAYHOH, MeCAYHOH H MO yroOBOK MepHOAMYHOCTH. |F 
B pa3soxennn A. Jlooxcona uwieHbl 9TH aHbl CIeAYIOIWMMH «YHCJIaMH-apryMeH- |} 
Tamu». Uneu 075 555 BbipaxkaeT JIYHHY!0 MOJYMeCAUHYIO BapHvalluto nlorenwuasa | 
cusIbl, uteH O73 555 — myHHO-cONHeEYHY!IO MOJYMeCAYHYIO CHHOAMYeCKYIO Ba- je 
pHaunio, wien 065 455 — mecauHylo BapHallulo NoTeHWMala NpHJIHBOOOpa3syw- 
meu cub JlyHbl vw, HakOHell, wien 057 555 — nosyroxoBylo BapnallHio MOTeH- [5 
Wala npuanBoob6pasyrioulei cub! ComHia. OTH WieHbl NOTeHUWHaJa CHJIbI COOT- 
BETCTBYIOT JOJIFONepHOZHBIM BONHAM MpHHBa M;, Moy, Mm UW Soa- 

B o6ulem cyuae BbICOTa CTaTHYeCKOFO MPHJIMBa, KaK H3BECTHO, JaeTCA ypaB- 
HeHHeM . 


H=(1+k—n) =, 


rie W — noreHlvadl CuuIbI; 8 — yYCKOPeHHe CHJIbI TAKECTH; MHOKUTeNIb | + F 
+ k—hA BblpaxaeT ympyrne cBolictaa 3emiu HM BAMAHMe JecsbopMaluN Tena fh 
SemJIM Ha ee NoTeHuHant. Bpruncsiene 3TOrO MHOXKUTEJIA TEOPeTHYeCKMM ITyTeM, 
KaK H3BeCTHO, KpalHe 3aTPyAHeHO, NOSTOMY Mp pelieHHH NOLOOHHIX 3ana4g § 
OObINHO NOIb3YIOTCA 3HAYCHHAMM MHOXKUTeTeH, HaHeHHbIMH U3 HaGso,eHue | 
Hay] H3Me€HeHHAMM HalpaBseHHA OTBecHOH AMHHH. []punuman h = 0,60 u k =} 
= 0,27, nonyuum | + k — h = 0,67. VicnonpsopanEbe 3)ecb BeJIHYHHbI Hali-| 
AeHbI SMMAPHYeCKHM T1yTeM H BeCbMa OH3KH K 3HAYCHHAM, BBIYHCJICHHbIM 
M. C. Monogenckum Wis cyyad 2xuAKOrO aqpa 3emau. Torga BblcoTta cTaTH-4 
YeCKOrO IIpHJIMBa MoxkeT ObITb HalieHa H3 ypaBHeHHA: 


re ogee 
g& 


Ucnomp3ya pa3mowenue A. Jloozcona (1), 3HaveHHA MOTeHIMaNa CHJIbI, OT- 
Beyalollne Kako cocTaBsoleH BNOMHe OMTOMepHOAHOTO NMpHJMBa, MOXKHO | 
BbIUHCIMTb 10 ypaBHeHHuAM 


M; = 075 555 = 0,07821G, (1 — 3sin? ©) cos 2s; 

Ms = 073 555 = 0,00685G, (1 — 3 sin? 9) cos (2s — 2h); 
Mm = 065 455 = 0,04127G, (1 — 3 sin? ©) cos (s — p); 
Ssa = 057 555 = 0,3644 Gy (1 — 3 sin? @) cos 2h. 


Ucnob30BaHHbi B STHX ypaBHeEHHAX «reofesuueckuH KOSdHILHeHT» onpe-' 
neasetca mio A. Jlooqcony paBeHcTBoM : 


Pe ns es 


252 
Cpe ee 
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ime M — acca Jlynst; E — macca 3eman; g — cpeqnee 3Hayenne ycKopenua 


MJibl TARKECTH; A — CpefHAA BeMUNHa Pauyca Semnu; p — pamuyce 3eman 
JaHHOH ee TOUKe Mc — Cpetnee paccTosHHe MexKLy Wentpamu Seman u Jlyupl. 

Uvcopoe 3Hayvenne reogesnueckoro kosdpulnenta npH a = o = 6371,2 Km 
JOCTaBJIAeT JIA MOTeHWMala UpuMBOOOpasyiouleH cub JlyHEI 


Gy = 26160 cm?/cek?, 


[]pusefennple COOTHOMeHHA MOSBOMAIOT TeOpeTH4YeCKHM MYTeM BBIMMCIHTb 
BLICOTY CTAaTHMYeCKOTO AONTONepHOANOrO MPHIHBa B Pa3JIMUHbIX WIMPOTHBIX 30- 
max SeMuu (cm. Ta6a. 1). 
| PaccMOTpHM Tellepb, KaK JeHCTBHTeMbHO MpOABMAeT CeOA omronepuosHblii 
IPWIMB B OKeaHax Seman. Bocnomb3yemca AIA STOO JaHHbIMH rapMOHHYecKOrO 
AHasIM3a TOLOBLIX WHKJIOB 


HaOIOWeHHH Ha KoeOa- Ta6uuna 4 
HAMM YPOBHA MOPsA (?): BpICcOTH JONTOMepHOAHIX BOJIH TpHMBa (B MM) 


OOUIeEH CJIOXKHOCTH WIA = _ 
KapaKTepHCTHKH MOJIyMe- hinpe ra 
°AUHbIX H MC€CAUHBIX BOJIH Boana 
MpHIMBa ObIWIM UCMOUb30- 0° | 10°} 20°} 30°} 40° | 50° | 60° | zoe | gcc | 90° 
BaHbl JaHHble aHaH3a 151- 
CONMOBOTO WuKJa HaOsIOJe- Mf 13,9/12,7] 9,4] 3,5) —3,4/—10,6|—17,5]—23,0]/—26,7|—27,9 
HMM Hay MpHJIMBaMH, BBI- Mgt 4), 2] 494) 058} 1053})— 03] 0,9] 45) 250] Bas 
myHKTax OeperoB Mupo- 
BOrO OKeaHa, a JA Xa- pA 22,7/20,5|14,7| 5,6] —5,5|—17,1|—28,2|—37,2|43,1]—45,4 
pakTepHCTHKH MoOsyrojo- He 
ee ee eda Ssa | 6,5| 5,9| 4.2] 1.61 1,6 —5,0| -8,4|—-10,71--12,41--13,0 


iaHamu3a 251-rofoporo WH- 
ikna. TlomyamMnsuTyAbl MW YTuIbl MOOKeHHA ACITONePHOAHEIX BOH MpHHBa 
jpacnpeyeAHCb NO WHpoTe WH OCpeAHAHCh (cM. TaOu. 2). 

IIpupefenuble jaHubie 
Ta6anua 2 NO3BOJIAIOT CJleJlaTb HeEKOTO- 


CpeqHaAA rapMonwyeckan XapakTepHcTuka PbI€ HOBBIE BbIBOAbI O pa3- 


| ONTonepvOMHEIX BOJIH MpHMBAa* Mepax HM XapakTepe peaJIb- 

| HOrO JouronepvosHOro MpH- 
My Msp Mm Seq ee panei eas 

iinpons . CYMMapHbIH jovlrome- 
a! o|ep| a] @|%p| 2] & | ecp]| @| |%cp  PHOLHBIN MpHIMB MpelcTaB- 

-  JleH B MupoBom oKeauHe JIByX- 

60—70° c.tu.|34,3] 6,2] 124.4 /10,4] |28.4)17.0) 62.8) 3:5] y3JIOBOH cTosuel BOJIHOH. 
50—60° 37,7| 9.9] 8,5/28,4|11,¢| 9,4|43,4/17.0/16,5/41,3) 3,4] 3, « : 
40—50° 15,2] 8,2 24,5] 9,4 21,9/15,3 Sfca\| Y3ub1 STO BOUHEL pacno.1o 
30—40° 14,0) 6,5 4,3| 5.4) — [17,4/17,3] [44,4] 3,5 KeHbI 6H3 30° ceBepHolt u 

1OX*KHOK WHPOTbI, a MY4HO- 

20—30° 17,0) 1,9| 28,9] 4,6]. 22,41 1,3) [49,2] 0,8 CTH—Ha 9KBaTope HB Nomap- 
10—20° —«fan'4] 0,5] [222] 125] —‘f22'3} 0.2] —fe0.4] 1.4 ae, P P 
0—f0° ca. |13,4) 0,1) 4 gf 9-71-26] 4 {10,0} 1,6] 9 .|56.¢] 1.2), ,  HbIX paHonax okeana. B mpu- 

ee ate eee) EPI eral ag 3KBaTOpHaIbHOH yacTu Sem-~ 
20—30° 14,3|1,8 4,6| 5,3] — |20,8)-2,4 18,4) 0.9 JIM MOJIOXKUTeJIbHBIM AHOMA- 
: a JIMAM B 3HaAYeHHAX BO3OYXK- 

30—40° 14,4] 5,7 25,9110,6 2 1554 13 2 2k eT alo eH CHJIbI COOTBETCTBYCT 
par hss 54 6.7 lo7 a{41.8|¢17 122; 7111.81 °° 29,4] 2,9 caro y 


WH HaHBbiclWee IWWoOJIO2#KeHNe 
YpoBHA Mops. B nousApHbix 
* qa — cpefqnee 3HaveHHe AMNVIMTY{bI POMHbI B MM; @ — cpefHee es 
3HaveHHA peeG POAHbI B AHAX; Pcp — CpeAHee BSECIICHHOE sHave- pavonax Semin, HaoOopor, 
Hue (asbl EOTHDI B QHAX. [ia BOWHDI Sq SHAYEHHA (:asbl BONHBI NOJIOMUTEJIBHbIEe AHOMAJINUN 
Aavbl B MecsILaX. BosOyxKJarolleH CHJIbl CoBMa- 
WaroT NO BPeMeHH C OTPHia- 
T@JIbBHbIMH AHOMAaJIMAMH B MOJIOXKCHHH YPOBHA. JJ aHHple HaOu1r0eHuut NOTBep- 
*MKlalworT, TaKHM o6pa30m, BbIBOJbI TEOPHH MOJTOMNepHOAHOrO MpuJINBAa B MOpe. 
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2. Bonua Jouromepuoxnoro MpwiMBa ABIAeTCA BbIHYXeHHOH BOMHOF| 
OHakO (pa3bl 9TOM BOMHbI He COOTBETCTBYIOT 3Ha4eHHAM (pasbl cubI. JIA Bce le 
COCTAaBJIAIOULUX BOJIH OMFOMepHOAHOrO MpHIMBa HaO/OAeHHAMM OTMEYeHO Obl 
3ana3QbIBaHe (pa3bl BOJIHbI OTHOCHTeIbHO (pa3bl CHJIbI. CpeqHee 3HaveHHe pa3y 
HOcTH ()a3a YPOBHA MUHYyc ()a3a CHbI OKa3a/IOCb PaBHbIM: AIA JLYHHOM NosyMely 
cayHoH Bowne! M, + 1,1 qua, AnH JIYHHO-COJIHEYHOH MO yMecAYHOH CHHOLUE 
yeckoH BonHE!E M,,+ 1,9 Qua, WIA AYyHHOK Mecat¥HOH BomHbI M,, + 1,)) 
ua WH, HaKOHel, WIA couHeYHOH NMomyroxoBoH BowHbI Ssq + 0,3 Mecallale 
CpetHAd BeIMYHHAa 9TOFO CABHra *asbl AIA MOJLYMeCAYHbIX HM MECAUYHBIX BOUL De 
WOAronepHOAHOrO MpHMBa OKa3aacb, TAKHM 06pa30M, paBHOH 1,5 AHA. OTO® 
BbIBOL He ABJIACTCA HEOXKUJAHHbIM, Tak Kak eule IT. Jlam6 (°) B WuHamMHYeCKO}p 
TeEOPHH MOMFOMepHOAHOTO NPHIMBa YKa3bIBaJl, YTO OTKJIOHEHHE, COOTBETCTBYIO[E 
ulee TAKOMY THMY KOsIeOaHU, He 3aBHCHT TOJIbKO OT BO3MYULalOUleH CHJIbI, B pe} 
3ybTaTe BOSHHKalor CABHrM (bas MexKAy KONMeOAaHHAMM M BO3OyxKalouled 2) 
CHIOH, 3aBMCAUMe OT UaCcTOTbI CaMoro KOJIeOaHHA. 

3. Bpiao HafiqeHo, 4TO pa3MepbI BOJIH JOMrONepHOAHOrO MpHJIMBa BO BCeNE 
CIY4aAX 3HAYMTEIbHO MpeBbIatoT pasMepbl, MpeAYCMOTPeHHble JIA ITHX BOMIE 
cTaTH4¥ecKOH TeopHelH JomronepHoguoro mpuiuBa. B ceBepHOM NOyWapHu fe 
B 30He HavGoulee OGecneyeHHOH HaGsOeHHAMH — MexKy40 nu 60° ceBepHou UM 
POTbl, CpeqHHe 3Ha4eHHA (B CpedHeM is 53 cayyaeB JIA MOJIYMeCAUHBIX HW Mel 
CAUHbIX BOJIH WB CpelHeM Aid 86cayyaeB WIA COJMHEYHOK MOJYrOLOBOK BOVIHBIE 
aMIMIMTYAbI OTLCbHbIX BOJH MOIrOMepHOAHOrO MpHIMBa Obl Halif~eHbl paBe 
HbIMH: JIA BoHb! My 26,4 MM, Qa BonHb! Ms, 25,0 MM, Ma BOMHEI Myh 
32,5 MM WH Wid BomHbI Ssq 39,3 MM. 3HauMT, MOMYMecH4uHad MH MeCAUHAA BOE 
B CYMMe MOryT H3MeHATb MOIO*KeHHe CpeHerO YPOBHA MOPA B 3YTUX WMpoOTa? 
Ha 168 MM. B Mopsx BbICOKHX WMpOT SeMJ1H 3Ta BeEJIM4MHA, OYeEBH AHO, JocTurae’y 
3HAUHTEIbHO OO/IbIIMX pa3sMepos. CraTmyuecKad TeOpHA AOMronepHomHoro mpuy 
JIMBa flaeT AA ZTOM XapaKTepHCTHKH BbICOTHI OObEAMHEHHOrO MO yMecayHOordy 
MH MeCA4HOFO MPHAMBOB BeEAMYHHY, paBHylo TOJIbKO 34 MM. Takum oOpa3om, Bey 
JIMYMHA pealbHOrO O/IronepHoOAvHoro NpHAMBa B CpeqHHX UWMpoTax Semury 
OKa3aslacb MO JaHHbIM HaGOMeHHH NO Kpalinelt Mepe B 5 pa3 Goble BEMMYMHE 
TeOpeTH¥eCKH OMpeeeHHOH. | 

Cka3aHHoe O3HayaeT, YTO LOMTOMepHO_HEI NpHsuB MmposBasaer ce6a B Mu 
POBOM OKeaHe KaK JOCTaTOUHO MOLIHOe ABJIeHHe, CMOCOOHOe, CO3MaBaA 3HauH} 
TeJIbHbIe MO CKOPOCTH aCTPOHOMHYeCKHe TeEYCHHA, CYULECTBEHHO BO3CHCTBOBATEE 
Ha WHPKYJAUMIO BOX M Apel bAOB B MOPAX BLICOKHX WHpOT Semun. . 


Tloctynvao 
2VI11 1957 


LWMTHPOBAHHAS JIMTEPATYPA 


1 A.T.Doodson, Proc. Roy.Soc.,A, 100, Ne A—704(1921). *%P.Schuremang 
A manual of the Harmonic Analysis and Prediction of Tide, Washington, 1924. ° T. Jl am 6¢ 
Tuqpoqunamuxa, M.—JI., 1947. : 
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Jlornagn Akagemunu nayr CCCP 
1958. Tom 118, Ne 5 


ACT POHOMH 91 


. O. MOXHAY 
®OPMHMPOBAHHE FA3OBOFO XBOCTA KOMET 


(ITpedcmaeaeno axademuxom B. IT. Pecenxceoim 12 1X 1957) 


Kak MloKa3aHo aBTopoM (',*), eCIM 3aaHbl YpaBHeHHA JBHXKeHHA MOeKya, 
Opa3yloulMx aTMOcepy KOMETHI: 


=f gh (oe, 9, aE y = fa (a, 9, t), Zia] gee; 9, 1), (1) 


THe x, y, 2 — KOMeTOLeHTpH4eCKHe MIpPAMOYTObHble KOOPAHHATH!; «, © OMpese- 
}IAIOT HalipaBsleHHe BblieTa; f—BpemaA (npH x =y =z=O0 t =O), To 
MpOCTPaHCTBeHHY!0 IWJIOTHOCTb MOKHO BbINHCJIUTb MO opmyuie 


_ ACOS a 
= 7 : 


D (x, Y, 2) 
DG?" (2) 


mpHyem J = 


B ypasnenua (1) B KayecTBe NapaMeTpOB BXOAAT HavaJIbHaA CKOPOCTb Vy 
M YCKOPeHHe OTTAJIKMBaTebHOH CHJIbI Z, KOTOPble AA OMHOTHMHbIX MOJIeKYVJI 
IIpH MaJIbIX H3MCHCHHAX TeMMOWeHTPHYeCcKOrO PacCTOAHHA KOMeTbI MOVKHO CUH- 
TaTb MOCTOAHHBIMH. B dopmyute (2) 7 — Koasdpuunent sMuccnu. BooOule roBops, 
n =n (a, f), HO B HEKOTOPBIX JOBOJIbHO YACTO BCTPe4aIOUIHXCA CYYaAX n= 
=const. CBA3b MEK 1 HW & UCuesaeT, HANPHMep, MPH H3OTPOMHOH IMUCCHH, OCcy- 
IECTBIAIONMEHCA MPH CPOTOMHCCOMMANNH POWMTebCKUX MOJeKyJ. TlocrosHcTBO 
f BO BP€MeHH Tak2Ke YaCTO MOXKHO AOMYCTHTL AIA MaJIbIX MPOMeKYTKOB f, B Te- 
YeHHe KOTOPbIX MOJICKYJIbI HAXOAATCA B POJIOBe KOMETHI. 
3Had p, MOXKHO BbIUHCIHTb BHJHMYIO IMVIOTHOCTb 


23 te 


N (x, y) = \ pde WJM N (x, y) =2\ pra (n= S). (3) 


2 t, 


B dbopmyste (3) 21 4 Ze Haw hu fe CyTb HAMMeHbIUIMe UM HAaMOOJIbUIMe 3Ha4eHHA 
z us ¢ (WIA 3aaHHbIx Xx, y IPH CTallMOHapHOM pacnpesesIeHHH BALUMOH MJIOTHO- 
ctu. IIpu dopmuposanun rouoBbl (HecTalMOHapHOM pacmpeyeeHHH) f2 Haqo 
3a€MCHUTb MepeMeHHbIM ¢, ONpeNeJAIOWLHM BPeMA, Mpollesulee OT Hatiala 9MHC- 
CHM 4{O MOMeHTa HaOmoyeHusn. Hanpapmenue ocu Oz mpu BbIBose cbopmy. (3) 
noviaraeM COBMajaouluM C HalpaBJIeHHeM JIy4a 3peHHa. 

PaccMoTpuM mpollecc PopMupoBaHHA TOJIOBbI MIA cCeAyloulero yacTHoro 
cayyaa. Monekysbl, OOpasyroulwe TouJIOBy KOMeTHI, MOMyualoTcA B pesyJIbTaTe 
(OTOAMCCOMMAaALHH PORUTeMbCKUX MOJIEKYJI, BbINeIMBUINXCA H3 TBepforo AApa. 
CKopoctb, mpHoOpeTaemas B 3TOM Culy4ae MOJeKYJaMH, PaBHa Vo. QMHCCHA B Te- 
YeHHe HEKOTOPOrO MpoMexKyTKa BpeMeHM ABJAeTCA MocToAHHOH. Lana ynpoute- 
Hus pacueTa H30(oT CuHTaeM AMpO (LeHTPp HHEPUHH KOMeTbI) HeMOBH?KHbIM 
OTHOCHTe/IbHO Coumnua. Ilo melicrBueM BHelIHeroO CHJOBOrO MOA MOJIEKYJIbI 
NOJIyualoT MOCTOAHHOe ycKopeHne g. YpaBHeHHA ABHXKeHHA MPH THX YCOBUAX 


X = Uot sina—/,gt?; y= Ut cosacosp; 2Z= Ul cosa sin® (4) 

HJM 
1, gt? — (up gx) P+ P+ y= 0. (5) 
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IlpocrpaHcTBeHHad IIOTHOCTh 10 opmyuje (2) 


ng? Uvons zi eae? ae (€) 


Pe Wk (AVC?— g22)VC— gz (A+ V C2— gez®) V C2— gz? 


fl — KoatppuueHT 9MHccHH; A = elie (C7) I= Qupgx — gy’. 
Ilpuuumasi 3a lepeMeHHy1o HHTerpHpoBaHHa t, HAXOJHM BHAHMY!O TOTHOCT,] 


t 
an dt a 
NOD = ay \ TVS AP OP 


sient Se See tg Ee 
a wVxe+ y? ty \ t—0? 


is 2 
eH 


Syecb BepxHHit npeyen ¢t—Bpema, mpoTekuiee C Hayasla MOCTOAHHOI j 
9MHCCHM, MeHAIOLeeca B pomexytKe ft; <t<t,, rae hp} = V2(A—C)/g | 
tp = V2(A+C)/g; t, uw t, ompegenmotca “3 ypaBHeHua (5) mupH z=0 1 
ABJIAIOTCA KOPHAMH NOJHHOMA NOX payuKasIOM B HHTerpaue (7). 


IIpu t=t, Ve) (3) 


Vo V x? + y? 


Vis0dorTnl, BbIyHCeHHbIe Mo cbopmyvie (8), MpecTaBAIOT CO6OH OKPY2KHOCTH | 
IlCHTp KOTOPbIX COBMaaeT C POTOMeTPHYeCKHM WeHTPOM KOMeTbI. Kak NOKa3bI-8- 
BalOT BbINHMCJICHHA, OTKJIOHCHHA HeCTalMOHAapHOrO pacnpeseenuA (7) OT cTaf 
WHOHAapHoro (8) HeBeJIHKO HM He MpeBbIlaeT OWIHOOK COBPeMeHHBIX HaGwOWenHuH. 

Oru6arome MOBepXHOCcTbIO JIA ceMelicTBa (5) cyxHT NapaOonony Bpaile-B 
HAA, OCb CHMMeTPHH KOTOpOrO CoBNafaeT C OCbIO Ox, a BeplivHa HaxOHuTCAe 
B TouKe (vj/2g, 0,0). Jlna pocrnxKenHaA 9sTO TOUKH MOsIeKysle TpeOyeTcall 
BP€MA Uy / g. Oco6entioeTbI0 pacnpeyeleHHA NpocTpakcTBeHHO nvioTHocTH (6)} 
ABIACTCA TO, YTO B OOsacTH x >O (no HanpaBeHHIO K Cony) MoryTs 
HaOMOJaTbCA TOJIbKO MOJIeKYJIbI, [IA KOTOPBIX x<u,/2g, a t<2u,/g, B TO 
BpeMA Kak pH xX < O TeopeTHyeCKH JONyCTHMbI mOObIe 3HaveHHA ai u x. Mox-{ 
HO OTMETHTb, YTO p — (PyHKUHA, CHMMeTPHYHAA OTHOCHTeIbHO ocH Ox — pagu-fi 
yca-BeKTOpa KOMeTHI. 

Ilo0%uM, YTO B HeKOTOpbIi MoMeHT t= T mponcxoyuT (boToMonH3salHa 
MOJIEK YJ, OOpasylolulHx TOOBy KOMeTHI. IIpH STOM MO2%KeT CKAYKOM H3MCHHTB- | 
CA g, MOJIYYHB HOBOe 3HayeHHe g,, H HSMCHHTbCA H3NyYATebHaA CNOCOOHOCT | 
MOJICKYJIbI, KOTOPyIO MOXKHO y4eCTb, MpeANOMORKHB CKaYKOOOpasHoe H3MeHeHHe 
KOSPHUHeHTa SMHCCHH, TaK UYTO 


upu t >T Ca et ee (A) 
Hsmenenve g oTpasHTca Ha ypaBHenuu (4), HO TonbKO yuan x. Vmenno, | 


mput>T x= v(T) +g. (T —?), rage v(T) =v) sine — gT. Ypasneuuamu | 
ABWKEHHA HOHH3OBaHHbIX MOJIeKyJ Oy jyT: | 


x = Uot sina — 1/. (g, — g) (t —T)? — }/, gt?; 
Y = Ul cosacose; z= vt cosasing, (9) | 


HJIH, MOCwlIe HCKJIOUCHHA a Q. 


le + a6. 8) CTA aise Pye ope. (10) 
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-TIpw Bcex 9THX yCJIOBHAX BHUMaA MJIOTHOCTh JOJKHa BbIYMCIATECA 10 
opMy Je 
te 


yf 

N (x,y) =2\ pat + 24 ode, (11) 
7h T 

“ye tz; — Bpema, TIpOTeK ee C HavaJia SMHCCHH JO MOMeHTa HaO JO JeHHA, 


41 <T <ts. Mogpmterpambuaa pyHKUHs po; = BEIYHCAIAeTCA OObIHBIM nyTem, 
oO ¢ yyeToM ypaBHeHHi (9) uw n*=«n. [leppplii untTerpan momyyuaetca mo 
opMysie (7) mph T < ty. IIpogqenaB HeoOxo_uMble BbIKJaqKH, HaxXO]MM 


(12) 


N(x, y)= a tet 


ty ie na ipys Uo ’ 


rye P(t)=at*++ 6+ct?+dt+e, a=—4/4g2, b=g¢,(g,—2)T, 


= Up — 24x aa G2) (7/28, — g) i, a= (2, —- g) [2x ais (2, Fi g) 7?) Ts 
Bers cad yo Al cae eal ea eat 
Korga ts aBsseTca KopHem P(t), sBropoH uxHterpam (12) cTraHoBHTcs He- 
{:COOCTBeHHbIM, HO CXOJ|AUIMMCH BO BCeli OGacTH, KOTOpad Hac HHTepecyer. 
Jleiictsutenbuo, ypasuenua P(t) = 0 u P;(t) =0 umeior o6mMe KOpHH TOsbKO 
Ha orMOatolleH, a BHYTpH ee€ He HMMCIOT COBMeCTHOTO pelleHHA, 4YTO HM JOKa- 
3bIBaeT CXOJHMOCTh JaHHOrO MHTerpavia. 
B cayuae, korga tz ABAAeTCA KOPpHeM NlowMHOMa P(t), mocweqHHH MOxKHO 
TipefcTaBuTb Tak: 


P (t) = (ts — t) (At? + Bi + Ct + D), (13) 


ifie A=—a, B= — (b+ at,), C=— C+ bt, 4 at;), -D= (dct, 2b tg + 
+ ats). 
Ucnonp3sya (13) H mpHMenaAa Teopemy O cpejHeM, NoJIydaeM OKOHYaTeIbHOe 
BbIparkeHhe JIS BHAHMOM MJIOTHOCTH 


i 
ti diaricg Vgaaeyis 
ae 2nt iglesias ae 
DV igAe Be Cea D)) «Vig Vigor 


npHuem T<t< fs. 
®opmyata (14) mpuroqua B cilyyae cTalMOHapHoro pacnpeseseHuA BUUMON 
mIoTHOCTH. B oOsacTH HeCTallMOHapHOrO pacmpeseieHHA fs He ABJIAeTCH KOP- 
Hem P(t), CleqOBaTeIbHO, MOMMHTerpasibHaA (byHKWMA BTOporo MHTerpaa 
dopmyapt (12) apaaerca HempepbiBHO BO BCeM mpomMexyTKe (7, fs), BKOUaA 
H ero rpaHuubl. Tora WHTerpad! MO2KHO OLCHHTb JIOObIM CHOCOOOM, MpHHsATbIM 
JIA COOCTBEHHBIX HHTerpasoB. OueBu AHO, YTO MOLXOAAMIMM MOAOOPOM Mapamer- 
POB g, H 1, MOXHO B ONpexenenHou OONacTH N(x, y), BLIMHCeHHYIO M0 cpopmyure 
(14), cnenaTb 6ombute, vem N(x, y) m0 dopmyve (7). B 9ToM cayuae HcuesHeT 
Kpyropas tbopMa u30coT B LaHHO OONacTH M MOMYUNTCA YAVIMHeHHBI XBOCT 
€ MaKCHMyMOM spKocTu Ha ocu Ox. KpyroBas topma H30PorT COxXpaHHTCs TOJIb- 
KO B TOH OOaCTH, B KOTOPOH He HaOOAatwOTCA HOHH3OBaHHbIe MOCK YJIbI. 
IIpumep nogo6uol zebopmauun usodot mpusoguT B. A. Bopouuos-Bewps- 
MHHOB (3). On uccileqoBasl Ha CaMoOpervcTpupyrolleM MUKpOoTomerTpe Kprocca 
<potorpacbun Kometpi 1942 g, nomyyenuble Mexyzy 3 II u 31 III 1943 r. Vsoqorn 
ObIIM KPYyPOBbIMH B CTOpoHe, OOpaliieHHOol K CouHUy, H pe3KO BbITHHYTbIMH 
B MIPOTHBONOOXKHOM HalpaBsIeHHH C MAKCHMYMOM BHAMMOM IWIOTHOCTH MpakTH- 
yeCKH Ha pajluyce-BekTope. TaM, re H30Worb! Obl OKPYy2KHOCTAMH, co6u10 ad - 
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(14) 


ca saxon N~r-!. Paameppi roviopel 3TOM KOMeTHI MpeBocxogMH 2-108 Km. 3 ' 
3TOT MepHOL HHTerpadibHbIli Geck HM FeMHOWeHTPHYeCKOe PaCCTOAHHE KOMETI}h 
H3MeHHJINCb HACTOJIbKO MaJIO, YTO OKA3a/1I0Cb BO3MO?KHBIM JOMYCTHTb NOCTOAE( 
cTBo sMuccHH. TIpH 3TOM AONMYLLeHHM, eC Obl MbI 3HaIM W3 HAOMOLeEHHH Xo-|h 
aOcuuccy BePUIMHbI OrM6aroulero NapaOomonya HU to — MOMeHT HacTynJieHh 


cTaluMOHapHoro pacnpefeseHusA B OOMacTH x >O0, TO, pelllad cHCTeMy Xo = v/2 Ih 
u to = 2 vo/g, MO2%KHO ObII0 Ob! HaliTH NapaMeTpbI Vo HU g. PaOota B. A. Boponff 
1opa-BenbaMHHOBa Oe3YKOPH3HEHHO AOKa3bIBaeT, YTO MPH COBPeCMeHHbIX MeTOR 
lax HaG/IIOJeHHA HeIb3A YBEPeHHO ONpPeAeNUTb BeEMYHHbI XoH to. ABTOPOM Chena 
Ha MOMbITKa BbIUHCJICHUA BCX HhTePeCyIOLINX Hac PUsHyeCKHX NMapaMmeTposB NOs 
6opom. Tlonyyeubl cyleqyioulMe 3HayeHHA: Vo = 4-10° cm/cex; g = 0,25 
g, = 1,0; T = 45-108 cex., nt/n = 20. Ilpo sTH BeMYHHbI MOXHO TOMbK( 
CKa3aTb, UTO OHH He MpOTHBOPeyaT HaOOMeHHAM H atoT Popmy Uu30@or, Noxok 
*KYIO Ha MpuBeseHHyto B pabote B. A. BopouwoBa-BesIbAMHHOBA. 
Boo6ule ToBopsA, eCIH MbI pacnoslaraeM H30@0TOH Cc ypaBHeHHeM 


NGOGSY, Uo; 8, G91 Sey ey ea, 


TO pH yayHOoM mofGope 3HayeHHH MapaMeTpoB B 5 NMOXXOMAMINX TOU 
Kax (X;, y;) BbIUHCMeHHbIe MH HaOsIOJeHHbIe 3HayeHHA N JON*KHbI COBMACTh.|E 
TIpu nesaske N,u No notpe6yetca ucnpaByieHHe MpHHATHIX 3HaYeHHH Ma-] 
PpaMeTPoOB, 4TO, NO-BHAMMOMY, OCYLULeCTBHMO. OCHOBHbIM YCJIOBHEM SABJIAeTCAP 
TO, UTOGbI MOJIeKYJIbI, OOpasyrollwe aTmMociepy KOMeTHI, Obl OJHOTHMHDIMH.|f 
STO yallle MOX%KHO BCTPeTHTb y CulaObIX KOMeT, Kak, HanpHMep, KoMeta 1942 g.— 

Crenyet o6paTHTb BHUMaHHe H Ha TO, YTO B Haweli paGoTe MbI JIA yNpOuleHHAl 
MIPHHHMaJIM Zu Z, NOCTOAHHDIMH. IIpu 3Ha4HTeJIbH X H3 CHCHHAX PeJIMOWeHTPH-—. 
YeCKHX PaCCTOAHHH 3a BpeMA HaG/IOMeCHHA HaO MOMHUTb, 4YTO 2-u Q, OyayTH 
(PyHKUMAMH ¢, H ClelaTb COOTBeTCTBYIOWLMe H3MeCHeEHHA B YPaBHEHHAX BH Ke-H 
HHA. K CowasleHHi0, B HaCTOAWee BPeMA HET OCTATOUHOTO H iCJIOLaTebHOrO' 
MaTepHalla JJIX MOAOOHbIX UccIeqOBaHHH. PaOota (3) ABAAeTCA €HHCTBCHHBIM | 
TIpHMepoM Toro, KaK HaJO NOAXOAUTb K OOpabcTKe HaOIOReEHHH KOMeT B 9TOM® 
HalpaBJleHHu. Orcioqa MpuxOAuTcA CelaTb emule OH BBOX. Onpenenenua 
Vo H Z, MPOM3BOAMBIUHeECA MHOFHMH aBTONaMH JO HaCTOAULero BpeMeHH No chopme'fi 
XBOCTOB H FOJIOBbI KOMETHI, HeJIb3A CUHTATb JOCTOBePHbIMH. B Teoputo BoNpoca, 
HauvHasd Cc BpemeH ®. A. Bpeguxnna Mu WO HacTOAILeroO MOMeHTa, BHOCH/OC ¥ 
CJIMIIKOM MHOrO HeEOOOCHOBaHHbIX HHTYHTHBHBIX MpeANOCbIWIOK, a BbIBOAbI We-¥ 
JiaJIMCb Ha OCHOBaHHH CIY4YaHHbIX (He CNeWMaIbHO MOCTaBJIGHHbIX) HaO/IOeHHH. 


OTH HeOCTaTKH HaO NOcTeMeHHO YCTpaHATb MPH NOCTPOeHHH TeOPHH KOMeT- 
HbIX (opM. 


JlenuurpagcKHi cembCKoXo3siicTBeRHbIM Tlocrynuso 
HHCTHTYT 122 VIE N9S% 


LWMTHPOBAHHAGY JIMNTEPATYPA 
17. O. Moxnau, Yu. aan. JITY, 22 (1928). 2 0. O. Moxuau, Biona Hac. 


Teop. actp. AH CCCP, Ne 5 (78) (1956). *5.A.Bopounos-Beabamuuos, Bwan 
AOacTyMaHcK. actp. o6ceps., 17 (1954). 
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oxnagn AkawemMun nwayrx CCCP 
1958. Tom 118, N 5 


MATEMATHYECKAS @H3HKA 


M. B. MACJIEHHHKOB 
NPOBJIEMA MHJIHA C MPOW3BOJIbHOH KHHAWKATPHCONM 
(Ipedcmaeneno ‘aKademuxom M. B. Keadouuem 138 VIII 1957) . 


Sanaya Mnana o pacnpocTpaHeHHH u3ulyyeHHA B MWOCKO-NapasenbHon 
acceHBalowleH M Morsollaiwwel cpexe, 3anonHAIoWlelH noswynpocTpanctTBo 
| > 0 TpexmepHoro mpocTpaHcTBa, NPUBOAHT K WHTerpasIbHOMY ypaBHeHHIO: 


b(t, uw) = A(t, w) + F(x, B), (1) 


b 
' 


Af (c, u) = \e-eY (s— pu) de | g, (29) F @— py, w') da’, (2) 


O€Cb T— ONTHYeCKAA TOJIMMHHA, OTCUHTbIBACMAA OT TPaHHIbl Cpe]bI; Q — e]{H- 


MHUlbIM BEKTOP HalpaBJIeHHA pacnpocTpaHeHua H3uyueHHA; p= Qk, w’ = 0’'k, 

‘me k — opr ocu Oz. 

 o(t, pv) onpeyenser ca3s0Bylo MJIOTHOCTh H3JlyueHHA B TOUKe (t, LL); 

Rrgo (vy) — MJIOTHOCTh BePOATHOCTH PpaCCeAHHHA B OJHOM 3JICEMCHTapHOM akTe Ha 
1 


rom arccosy, Tak uTo |— 2x \ 29 (v) dy eCTb COOTBETCTBYIOINaA BEPOATHOCTb 


| —1 

mormoujenua. Uepes Y (x) oCosHayena cbyHkuua Xepucaliga: Y (x) =O npu 
w<0; Y(x)=1 npn x >0. Cro6ogHni unen F(t, p) oMpegennetca nuor- 
MOCTbIO HCTOUHHKOB U3J1yYeHHA HU KPaeBbIM YCJIOBHeM: 


co 


F (su) = Ve¥ (cpu) ne—pu vdeo + Y¥(W)B ues 3) 
0 
1(<, ¥) — cbasoBaax MVIOTHOCTh HcTOUHHKOB; B(p)—yruiopoe pacmpegesmenne 
W31y4eHHA, vafaroulero H3BHe Ha rpaHully cpesbl. 
Ecau gy (v) €CTb NOAHHOM OT vy, TO ypaBHeHHe (1) MoxeT ObITh cBeZeHO 
1 


K HTerpaybHOMy YPpaBHeHHIO OTHOCHTebHO (yHKUHH p(t) = \ Y(t, uw) dp 


==] 
C ANPOM, 3aBHCSIMLMM OT pasHOCTH, M uCCeAOBaHO MeToZoM Xomba — Bunepa— 
(Hanpumep, (!~4)). B o6mem culyyuze TakOH Mepexo] HEOCYLLECTBHM, H (1) c npo- 
M3BOJIbHOM HHAUKATPHCOH, NO-BUAMMOMY, He HccsleqoBaslocb. Kpome Toro, B OOMeM 
culyyae He CyIlecTByeT BbIpaxeHHA Y(t, YU) Yepes Yo (t). Tlosromy nwesecoobpas- 
HO ypaBHeHne (1) u3y4aTb HeMOCcpeACTBEHHO. 
3yeCb NPHHATHI CyleyloUlMe MpeAnoOOxKeHHA O Zo (%): 
1 
1) Bo) >0; go) ELe(—1, 1); 2 \ go)dv= FE (0, II 
—l 
2) Cymectsyiot « >0 4 [p1, Pe] C(—1, 1) Takune, TO 8 (vy) >a qua 


mouTH Bcex v€ [py, Pel]. 
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EcaH nNOJOKUTb 
pelt Vines Vins 
gb) = \ Bo (v) (lw — pe ee) a 
pyl—Vi-p Vi-pA 


To g(u, py @ L(A), A=(— 1,1)xC 1) 4 


(a 
aS 


co 1 


Af (=, u) = e~° Y (t — pp) dp \ g(p, pe’) f(t — pp, 2’) du’. 


0 —1 


Vis (4) Mox%KHO BbIBeCTH TakOe BaxKHOe CBOHCTBO g (}, p’): | 
1. Ecau ompe3ox [—1, 1] pa3s6um na dee HenepeceKaroujueca u3me PUMB\ 
uacmu E, u E,, npuwem noumu ee3de na E,XE, g(p, p’)=0, mo saucy 
mepa E,, au6o mepa E, paena xHyaro. 
Ypapuenue (1) TecHO CBA3aHO CO Ce yIOUIMM XapakTepHCTHYeECKHM ypak 
HeHHeM: 
1 


(+ iy)e@)= ge; ae) =\ et ehe)de’s KE(—11). 


—1 


en 


C nomoupt1o 1), 2) u 1 MoxKHO JOKa3aTb, 4TO: 

2. Ypaenenue (5) Oonyckaem nempueuanbHoe Neompuyamervnoe peweHuy 
MOALKO Npu OBYxX 3HAYeNUAX napamempa ih = +d, yo E[0, 1). Snavenurh 
h = ho (coome. } = —ho) omeewaem eduncmeennoe 6 Lz(—1, 1) pewexnue (SF 
©, (u) (Coome. o_,(p)). PeweHuan 945, (%) O62adaIom CAaedyouumU ceolicmea 
mu: a) +r =1, 9-a,(4) =9(—#); 6) %,(u) HenpepoieHo na [—1, 1] 

inf ,,(u) >0; B) ecau d}=1, mo },=0 u g, (wv) =const; ecau ¥<h 
peli, UI i 
mo hy >0; Tr) npudr<l (ure )<O ((x, y) o603naxaem cKanapHoe npol 
useedenue 6 Ly(—1, 1)). . 

Ilycrb k— KkomnuekcHoe MepemMeHHoe. O6o3HayHmM uepe3s ['(a), rye a— 
eHCTBUTeMbHOe YHCO, paspes B k-nmocKoctu: I’ (a) = {k|Rek =k, |k| >a} 
Tlonoxum g) = 2n(, go). 

Torya: 

3. Cywecmeyem hy € (do, 1] makoe, amo, KaKoso Oot HU OolN0 OepaHU4LeHHo. 
a(v)€Ly(—I1, 1), pewenue o(k, »)€Lo(—1, 1) ypaenenua (1+ku) 9 (k, p) = 
= go(k, p)+a(p) npu RET (AA), RA+dAg, cytwecmeyem, eOuncmeeHno 1 
umeem Bud | 


3 
o(t #) =—sR(m I(UL— gi) +3S RTE 1, (k,n), ecau 91) 


(2, 9.) Py, (4) (4, 9_,) Py, (¥) 
7 k, =e 0 0 0 Ao 
— (Qh) Be Ge 


++ Ds Zo (R, w), ecau d<l, 


20e Dy, (Rk. ) onpedeasemcn yHkyuamu g2)(p) u a(») uw aeARemcA aHa: 
Aumuueckou dynkyued R na eceti k-naockocmu c Kynwpoti T(4). Ecau 
F — oepanusennoe samknymoe mxoocecmeo k-naockocmu, He code pxcatuer 
mowek td, FAT (Ay) =0, mo pewenue o(k, ») oepanuueno na mHoocecmse 
Fx{(—1, 1] mouex (k, 1). 

O6osHayuM uepes H MHOxKeCTBO BCex ToueK (ct, »), t€(— oo, oo), 
v€[—l, 1], a uepes H* ry uactb AH, B kotopo + >0. Tycts M, Mt cyt 
MHOKecTBa (PYHKUHH, ONpPeAeCHHbIX H H38MepHMBIX Ha H, H*, coorTBercrBeH’ 
Ho, a L, L*—uactu IM, M*, cocrosuwe us HeorpuwaTesbHbix (PyHKWAA 


Ilono2xuM 
M (br, 82) = {(z, p) | PEM, | (x, w)|<const-¥ (—t) e-8*-+ const-Y (2) e-7} 


M* (8) = (H(z, p) [VEM*, | b(s, w)| <const-e-}. 
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orga A[L]cL, A[L*|CL* u, ecam 6>—1, 8>>—1, 3, nmponsBompHo, 
BD A[IM@,, 8.)}CIR(— 1, 8,) w ApRt (3)] CIN* (8). Kpome toro, A nepeso- 
HT BCAKY1IO (PyHKUMIO 3 It(0,, 6) (coors. Nt" (8)), Henpeppiwuyio 110 coBo- 


ynHOCTH (7, +), B HeMpeppiBuylo xe dyHKuMo. Ecamu y (py) orpanmuena, To, 
Kak JI€TKO BbIUMCIMTb, pH o € (—1, 1) 


fey BRB Ynem 


Hcnombsyx (6), u. 2 u HekoTOpble Apyruve cBOlicTBa £, MOXKHO JlOKa3aTb 
culeqyIollve YTBepx]eHHA: 


4. Ecau p(c, ») € NT (8), |6|<cy, mo pad >) Avy (t, #2) cxodumca ab6co- 
v=0 


MOMHO U PaBHOMePHO 60 6CAKOW Oepanuxennoti uacmu H* K gyHKyuu 
les) 


Sh(c, ») =D) A(z, p) EM (8). 
4 v=0 


5. Jaa ecaxoeo $€(0, 1] lim A"l =0, (+, ») €H*. Ecau = 1, mo pad 


t= CO 


SAY (p) e"" cxodumca K eOuHUYe paeHomMepHO 60 ecAKOLi CepanuLeHHotl 
| v=0 

samkHymoi wacmu H*. 

i Orciona: 

6. Ecau 6 (3) B(u) oepanuseno, (5, p) EI (8), 3>>—dy, mo (1) 
umeem 6cto0y KoHe4Hoe pewenue v(t, u), mpedcmaeumoe psdom Hetimana: 
O(s, p) =SF (cz, p). Ecau |8|<d9, mo SF (cz, p) € Me (8). 

| 7. Mpu $€(0, 1) Ser,(—n) ¥ (ue =, (— we, (sp) EAT. 

C nomonibio 1. 6 HeTpyQHO HaliTH HeTPHBHasIbHOe peleHHe OAHOPOAHOrO 
| ypaBHenua (1): 

8. Ecau $€(0, 1) (coome. 9X = 1), mo gyxKyua 


tbe, (7, 1) = @, (2) eXo* — Soy, (why (ayes 


i: cu Sues ee 

(coome. Ure) eo =o —S ie ol Y (w)e | ABAKeEMCA Henpepole- 
Hom Ha H* KeompuyameAoHoim HemMpusuaAbHolm peuleHuem OOHOPOOHOEO 
ypasnenusn (1); dg, © WT (—Ag); dg, € NV (—), e > 0. 

9. Bcwdy Koneanaa dynkyua p(t, p) He ABAKEMCA pewleNuem CONOPOO- 
Hoe0 ypaeHenus (1), ecau cywecmeyrom makue %>0, Ap >0, A>dAo, umo 
b(s, w) > Ape** npu t= >. OdHopodnoe ypasnenue (1) ne umeem Hempusuarc- 
Hoix pewenuti 6 Kaaccax IN" (6), 6 >—hy npud<1, 6S0 npu d=1. 

Tlyctb B (3) 4(t,u)=0, a Biv) orpanuyeno. Torga (1) umeer efux- 
CTBeHHOe OrpaHwyeHHoe pelleHve (t, u) = SB(p) Y (w)e. U3 (1) netpyz- 
HO BbIBeCTH, UTO cyllecTByeT lim O(z,v) = (0,4). Tlonoxum mpu t<0 

t=0-++-0 


b(t, vw) =0, F(t, np) =—Ap(t, w). Torga $(c, 2) EM (—ov, \), F(t wv) E 
EM (—1, 1) u > (t, uw) yAoBnetBopser (1) Ana Bcex (t, pu) €H. Iycrp 


\ 


o(k, = \ ehh (zt, w) dt. M3 (1) Hatem, uro 


— co 


(1— fy) d(&, ve) = 2d(& vw) +p, w), Rek€(—1, ). (7) 


OR, w) anamuTH4Ho no k np Rek<Ao. C NoMomtbto I. 3 b(k, ) MOKHO 


4 3axas 19 897 


aHaMHTHYeCKH TpOsOWKUTh Ha YNOMAHYTyIO B I. 3 O6NacTh k-10- 
CKOCTH. . 
C wpyro cropoubl, u3 (7) BbITeKaeT: = | 
10. PasnomepHo omxocumeaono ecex »€[—l, 1] u k, yoos.semsop s10lyUuXx : 


YCAOBUIO bass | > const >0, ae O(k, p) = 0. 
| == 0 
Orcioya cleqyeT IpHMeHHMocTb JiemMbl )KopyaHa k HHTerpaly 


k,+ico 


bou—=ge | Pe weak, fk €(—1, dy). 


ky—ioo 


Jlebopmupya WM MepefBurad HalexalluM O6pasoM KOHTYP HHTerpHpoBaHHa, ft 
C MOMOLM{bIO. (bopMyJ mu. 3 Halijqem: * hs 
11. Ecau %€(0, 1) (coome. ® = 1), mo 6 paccmampueaemot 3ada4e 


oy , (0, ; tone 
v(t, 2) = “oe e-ro_y (wu) + 0(e-**), a E (Ao, Ay) 
5} —)o 


(coome. (= 2) = ®/2 (ue, (0, ¥)) + 0(e-**), bs € (0, Da): 
Kpome Toro, u3 (7) HeTpy4HO NOsySHTb TeOpeMbI O paBeHCTBe HYJIIO 
MOJHOrO NoTOKa, O mocTosHCTBe K-MHTerpasia H HX OOOOWeEHHA Ha HEKOHCEp-§ 
BaTHBHbIM ciryual (HaupuMep, (vo,,(), P(t, w))==0 mpw t+ > 0). <i 
TipopemeHuble paccy2xe€HHA IIPHMeHHMBI HW K ORHOPOAHOMy ypaBHeHuto (1). 
Syecb MoslyuaorTcsa Takve pe3yJIbTaTHI: | 
12. Ecau v(t, vu) >O0 seanemca nempusuaroHolm pewlenuem OOHOPOOHOeO 
ypasnenua (1) u v(z, p) EM*(s), c >— 1, mo npu 3 €(0, 1) (coome. 3=1) 
b(t, %) C mMounocmoio OO HOpmMuposKU coenadaem Cc bd¢,(t, wu) (coome. Cc 
Yen (> 2): | | 
YTBepxenuA 9 u 12 oOpasyioT TeopeMy eAHHCTBEHHOCTH pellleHHA O]HO- 
poyuoro ypaBHenus (1). 


(2P_y, (4). by, (0, v)) 


be, (, 2) SS NG (u) Oe (ue, (u), v,. (0, )) a bass (u) ae 0 (ea 


Ag © (Ap, Ax); 


Pea (s Bb) =t——* a + 5 (U3, Ge, (0, w)) +0(C-#), dy € (0, Ay). 


Orciofa JlerkO NOJYYHTb HeKOTOpble Apyrne coorHomenus (HalipuMep, 


(POpMYJIbI [Isl IpOCTpaHCTBeHHOrO pacnpeeweHHA u3.TyUeHHA, 9KCTpanomMpo- 
BaHHble J\JIMHbI HW Mp.). 


IIpuHouty Oularogqapnocth E. C. Kysnenosy u T. A. TepmMorenopolt 3a 
oOcyxKeHHe padorTHi. j 


OtqenewHe Mpuklaquoli MaTeMaTHKu Tloctynuaio 
MatemMatuHyueckoro uHcTuTyTa um. B. A. Crekospa 8 VIII 1957 
Akafemun Hayk CCCP 


WMTHPOBAHHAS JIMNTEPATYPA 


1 E. Hopf, Mathematical Problems of Radiative Equilibri i 
; quilibrium, Cambridge Tracts, 
os : eee if eae f yas. Methods in Transfer Problems, Oxford 1959 
2 séer, J. Math. an s., 34, 1956), -4°p. i Sci : 
Bee aes y ( ) P. Bouvier Archi d.\Sciaie 
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oxraaye Akagqemun nayr Se 
~~ 1958. Tom 148, N5 + 


PH3ZHKA 


O. OB)KEHKO, B. 3ALLENMH, E. MYP3HHA, C. HMKOJIBCKHIY 
Mi SABO BUTEA u E. Pee 


ViCCJIEOBAHKE WIMPOKUX ATMOC®EPHDIX MBHER 
KOCMKHYUECKOFO H3JIY4UEHHA 


(I1pedcmaéeaneno axademuxom. J. B. CKobenoyonoim 29 VIII 1957) 


Oceupro 1955 r. Ha BIcoTe 3860 M Hal ypOBHeM MOpsA HaMH Ob BHITOJIHeH 
pA u3MepeHuii No ucciJeLOBaHMIO SHepreTHyeckux glean IH pOKUX 
aTMocepHbIX JIMBHeH KOCMHYeCKHX Jyyel. 

CxemMa 9KCMepHMeHTaIbHOM yCTaHOBKH MIpuBelena Ha pyc, l, nay 
Hble COBMAaeHuA paspaAOB B ABYX rpynMax CueTYHKOB A, PasHeCeHHbIX Ha pac- 
cTOAHHe~ 2 M {pyr oT Apyra, BbIqeA- 


JIM WMpoKue aTMocdepHble JIMBHH, BbI- | 
3bIBAeMbIe TePBHUHbIMM WacTHIWaMH C re 


3Hepruel 2- 10'%—10!° 9p. Bcero 65110 . 


3aperucTpHpoBpaHo oKoio 4-10* mm- 

pokux aTMocdepHbix suBHel.. JA 
IQs‘ 
ca rem) 
2 


ONpefeseHus MecTa MpOXxoxKLeEHHA OCH 
WM wwcla 3apsxKeHHEIX uacTHB Kaxk- (C2) (2 | 


JOM 3apercTpUpOBaHHOM JIMBHe ObIJIO | tee 


UCHONb30BaHO OOsbIIOe YHCO CueT- P 
YNKOB, COCMHEHHBIX C rosocKONM4e- 
cKHM ycrpolicrsom *. Pacnonomenue [2é] L2 J 2 


33 rpymm rogockonHuecKHx cueTYH- 

KOB IIpuBeweHo Ha puc. |. Kapaa 4 
rpymna cueruHKOB e cocTosxa H3 ie] C2 4 
24 cyerunkos momabr10 100 cm?. Io- 


MHMO STOTO B TpexX MYHKTax, PaCMO- Pye. 1. Cxema wexTpanbHol uacTH yCTaHOBKH. 


JIOMCHHBIX NO BEPWIHHAM TpeyrOJIb- a — yilpapnnatoulme rpynnbt cyeTuHKoB, 6—ka- 


HuKa Ha pacctosHHn 19 M or Epa Busbcona; 2 — rpynmbl roocKonMyueckuXx 
CUeETUHKOB; @ @—YTpynnbl MOHH3allMOHHEIX 
WeHTpa YCTaHOBKH, HUMeJIOCh elle ba Bh igo . 


108 rogocKonuyuecKHX CUeTYHKOB 
niomanbio 330 cm? wu 72 cueTunKa mulollaybio 22 cm? Kaabii. 

B culyyaax MpoxomKMeHuA CTBOJIA IUMPOKOTO aTMOCHePHOTO JIMBHA B Mpeseax 
u300paxKeHHOH Ha MJlaHe YCTaHOBKH OCb JIMBHA HaxOuslacb C TOUHOCTHIO JO 
1 M B NpesxnomoxKeHHH OCeBOH CHMMeTPHU JMBHA, Kak 3TO OblIO CJelaHO Bilep- 
Bble B padote (7). PerucrpupyeMblli Halle ycTaHOBKOH cneKTp JIMBHeH MO YHCIY 
3aPAXKEHHBIX YACTHIL AIA WMPOKHX aTMOCiepHHIX JIMBHeH, OCH KOTOPbIX Mpo- 
XOAAT He Jasee 5 M OT IleHTpa YCTAHOBKH, TpuBeseH Ha puc. 2. OmmOKa B OMpe- 
NeseHHM WONHOrO YMCA YaCTHIL B TAKMX JIMBHAX CocTaBIaIa~ 10%. B ocTamb- 
HbIX CULYYaAX perucTpaluu WHPOKUX aTMocdepHbIX JIMBHEH MeCTO MIpOxox*KTeHHA 
OCH M 4HCO 4aCTHIL B JIMBHE MOXKHO ObIO OMpeAeIHTb MO COOTHOIMIeHHIO MIOT- 
HOCTeH NOTOKA 3aPAXKCHHBIX YaCTHIL B WeHTpe ycTaHOBKH H B TpeX IIyHKTax, 
yavIeHHbIX Ha 19 M OT IleHTpa YCTaHOBKH, HCMOb3YA HMerOUMecA SKCIePHMeH- 


* Hamu ucnomb3opana cxema I'K-7, paspa6otannas JI. H. Kopa6.eppim (?). 
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TalbHble JaHHble O (YHKWHH NMpocTpaHcTBeHHOrO pacmpefeeHHA JIMBHEBbIX & 
yacruu, (3). Oum6Ka Ipu onpeseseHHH TaKHM IIYTeM YKa3aHHbIX XapakTePHCTHK # 
wupusa focturana 40%. A 
TlormonjenHe MpoHHKalolleH KOMMOHCHTHI IWMPOKHX aTMocPepHbIX JIMBHEH § 

B FpyHTe HaGsOaIOCb C MOMOULbIO COCAMHEHHBIX C TOMOCKONMYCCKHM YCTPOH- 
CTBOM CYETUMKOB, PaCMOJIOXAKEHHBIX HEMOCPeACTBEHHO MOM, WeHTPaJIbHOH YaCTbIO if 
yCTaHOBKH B WaxTe Ha ryOune 8 u 16M 4 


¥ BOHOrO 9KBHBasieHTa. B oTsHyne OT@ 
6 . paHee MpoBeeHHbIx usMepeHult (*), Ha | 

O60HX YPOBHAX H3MepeHHH HMeJIMCb p 
10 lCTeKTOPbI MPOHHKAalOlHX YaCTHIL, KOTO- # 


= pble COCTOAJIN H3 Tpex pAMOB rofqockonH- F 
YeCKHX CYCTUMKOB, PaseJIeCHHbIX MexK]Y | 
co6ol dbusmbTpamu (6 cm Pb). [Ipumene- ; 

we 310° 0" 3-10? - 10° swe TaKUX JeTeKTOPOB MO3BOsHJIO HCC | 

u yOBaTb KaK 9HepreTH¥eCKHH CMeKTp 

Puc. 2. BepoatHocts perucrpalun crBosiop [{4-Me30HHOM KOMIOHEHTHI WHPOKHX aT- 

IUHPOKHX aTMochepHBIX JHBHel C pasH4u- MOCePHbIX JIMBHeH, Tak H MOMIOWLeHHe | 

HBIM UHCJOM YacTH, B HBHE N MOoTOKa JIMBHeBbIX UacTHIL B MJIOTHOM 
BeLILeCTBE. 

Kak oKa3aJIM H3MepeHHA, 9HeEpreTH4yecKHH CMeKTP p-Me30HOB Ha paccTos- 
Huu<IOMOT OCH AMBHA Aa MHTepBata sHeprui y-Me3soHOB E = 1,5—3,5 Bos 
MOXeT ObITb BbIParKeH B BUNe~1/E™, rye m=0,27--0,06, uro nomHocTbtio coria- 
cyeTca c pa6otot (*). 

Vutepecubli pesyibTaT NOJLyUHJICA Mp HaOsIOMeHHU CJyYaeB NpOXO*KTeHHA 
CTBOJIOB INMPOKHX aTMOCciepHBIX JIMBHeM Yepes JeTeKTOP MPOHMKAaloulHX YacTHll, 
pacnovioxKeHHbIi Ha raryOuHe 800 r/cm? BoqHOrO SKBUBaIeHTa. OxKHaeMoe 4HCJIO 
cJIy4¥aeB PaCCUHTAaHO B MpeANOJOXReHHU, UTO JIMBEHb HMeeT OHH CTBOJI, a nonme- 
PeCUHbIMH pa3MepaMH CTBOJIa MOXKHO TpeHeOpeub, MpwuemM NO NonepedHbiMu 
pa3sMepaMH CTBOJIa MOHHMaeTCA OOACTb paclpocTpaHeHHA “YacTHIL c¢ 9HeprHueH |} 
75-10" 98. CpapHente paccunTaHHoro 4Hcua CLY4aeB C HaOJIOJCHHbIM NOKa3zaso } 
MOJIHOe COBMAaweHHe 9THX YHCe WIA JIMBHeH, BbISBAHHBIX MepBHUHbIMM YacTH- 
wamu c 9Heprue E,<6-10'* 9B *. Jina .HBHeH, BbIsBAaHHBIX NepBHUHBIMH Yac- 
THIWaMu c 9HeprHel E, >6-10'* 9B, uncao cy4aeB MpOXO*KAeCHHA CTBOA JIMBHA 
yepe3 MeTeEKTON B HECKOJIbKO pa3 MpeBbIllaeT O%KUTaemMoe. ITO MpeBbIllleHHe MO- 
*KeT ObITh OObiCHEHO, CCIM MpeANOMORKUTb, ITO B WIMPOKUX aTMOCiepHBIX JIMB- 
HAX, BbISbIBACMBIX NePBHYHBIMH YacTHWAaMU c 9HeprveH >6-10'2 9B, mMonepeu- 
Hble Pa3Mepbl CTBOVJIa JIMBHA, T. €. OOACTH COCpeMOTOUeHHA YaCTHIL C 2Heprneli 
=> 5-10" 58 cocTaBpisior ~ 1 —2M, uTo He MPOTHBOPeuHT HMeIOULMMCA JaHHbIM O 
MpOCTPaHCTBEHHOM pacClpefeIeHHH 3apsAXKCHHbIX UaCTHIL BOH3H OCH IMpo- 
KOrO aTMOciepHoro JIMBHA (°). 

CnekTp 9I€KTPOHHO-CpPOTOHHOH KOMMOHEHTHI B WeHTPaJIbHbIX OOsacCTAX Ha- 
OOaeMbIX HAMM IWHpOKHX aTMocdbepHbIX JIMBHeH HCCeAOBaJICA C MOMOTLbIO 
Combo KamMepbl Bubcona, onucaHHol B (°). Tlomoxxenue KamMepbl Buapcona 
OTHOCHTeJIbHO TOMOCKONMYeCKUX CYeTUHKOB YKa3aHO Ha cxeme (pue. 1, 6). 
QHepruA SIEKTPOHOB HU POTOHOB ONpesemANach MO MOMHOMY HHCY YacTHIL B Kac- 
KaJHOM JIMBHe, BOSHUKAaIOeM IPH MpOXO*KLeCHHM 3JIEKTPOHOB HU (OTOHOB yepe3 
CBHHWOBbIe MaCTHHbI KaMepbl Bustbcona. YKa3aHHbIM CHOCOGOM H3MepeH CeKTP 
3N€KTPOHHO-~POTOHHOH KOMMOHCHTHI B MHTepBasle asHepruh 2-108—10!° 98 ana 
PasJIMUHbIX PaCCTOAHHA OT OCH JIMBHA. OKCMEPHMeHTAJIbHO MOJIYYeHHbIe CHEKTPbI 
QNCKTPOHHO~POTOHHOM KOMNOHEHTHI B MHTepBasle paccTosHU OT OCH HMBHA 4 M 
OKa3aMCb OO€AHEHHBIMH SJIeEKTPOHAaMH HM (POTOHAMM BEICOKOM sHeprHu Mo cpaB- 
HeHHIO C WpecCKa3aHHAMM KaCcKaQHOH TeOpHH, ecH 3Hepruto m°-Me30HOB, OT~ 
BeTCTBCHHBIX 3a OOPa3z0BaHHe 3JIEKTPOHHO-POTOHHOM KOMMOHEHTH! PerHucTpH- 
PYeMBIX HaMH JIMBHeH, MOO*KUT paBHol 10'* 9B. PacxomeHne Mexkyy aKcHe- 


“ QuepruxA meppuyunoit vacruust Ey mpeqnomaraetca papHolt 2,5-10°N, rae N — nonnoe 
YHCIO 3apAXKCHHBIX U“aCTHW Ha ypoBHe HaGmlOLeHuSA. 
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PHMCHTOM H pacueTOM MOxeT ObITh YCTPaHeHO, ECM CleaTb Mpesnomox*KeHne 
O CYILeCTBEHHOH POJIM 7°-Me3OHOB Cc 9Hepruet << 10" 9B B OOpas0BaHMM 2/1eKTPOH- 
HO-POTOHHOH KOMMOHEHTHI JIMBHS. : 
Vismepenna HOTOKOB SHEprHl, HECOMOH AepHOaKTHBHOM U 31eKTPOHHO-Po- 
TOHHOH KOMMOHCHTAMH IWHPOKHX aTMOCPepHBIX JIMBHEM, a Tak»xKe UCCIeELOBAHUA 
CTPYKTYPHI CTBOJIa JIMBHA ObIIH NpOBeLeHbI C NOMOLIbIO 30 HONM3ANMOHHBIX Ka- 
Mep. Hamu OblJIM HCNOJIb30BaHbI WHIMHApHyeckne HOHU3ALLHOHHBIE KaMepbI JBYX 
pasmepos. 12 HOHM3aI[MOHHBIX KaMep JMametpom 18,5 cm u aaHHOl 42 cm ObiIH 
pacnoJlox*KeHbl ABYMA rpyntiamu no 6 Kamep (puce. 1, e). Octranbubie HOHH3aLLHOH- 
Able KaMepbi HMevIM AWaMeTp 22,5 cM v JIMNY padouelt yactu 96 cm. Pacnomoxe- 


A 4 Moy & Taq 
N 5100 


NI 


N 
N Wa. 
123456 19%) = 789012 13-16 


cy 


f SN tS 
123456 BIMNIE 1341516 1718 SALLE 


Puc. 3. Pacnpegenenve MoOHW3aIlHOHHbIX TOYKOB B KaMepaX IPM MpoXoRMeHHM cTBOMA UIM-= 


pokoro aTMocibepHoro sMBHA. BemmunHa HOHM3aLMM BbIPaxKeHa UYHCJOM PeATHBUCTCKUX yac- 
THI, MpOXOMAMMX Mo cpeqHel Xopfe MOHM3allMOHHOH KaMepbl. Pacnonomenne 1—24 yonu- 
3allHOHHBIX KaMep M300paxKeHo BBepXy CJleBa. Ocb JMBHA, ONpezeeHHaA m0 roxockony, mpce- 
xoquT B cayuae A BOnH3H Kameppl Ne 4, B cyyae 5—sO6su3n Kameppi Ne 19. 
A — uncno uacTHy B aMBHe N—2,8-.104, 5 —N=1,5-105 


uve 3 rpynn mo 6 HOHH3aWMOHHbIX KaMep yKa3aHO Ha CXeme puc. | OyKBamu 0 
ue. Kamepbl OblvIM HanOJIHeHbI XHMMYeCKH YHCTbIM aproHoM Jo JaBeHua 4 ara. 

Ucnomp30BaHHad Hamu pafMoTexHHuecKasd allmapatypa* fonycKkasla u3Me- 
PeHHe aMIVIMTYbI 9IEKTPOHHOM COCTABJIAIOINeH HOHH3ALHOHHBIX TOJUKOB B HH- 
TepBasle BeMYHH HOHHB3aLHU OT 6-10? no 10° nap HOHOB, 4TO cooTBeTCTBOBAaJIO 
HOHH3allHH, BbISbIBACMOM MpOXOKJeHHeEM BAOb cpelHel XopAbI KaMepbI OT O]- 
How go 1,5-10* penaTHBucTCKHX 4acTHIl. 

Hay HOHH3alMOHHEIMH KaMepaMM MOMeLlaJIHMCb (UJIBTPbI W3 pa3JIMUHbIX Be- 
WlecTB MepemMenHoH TomMMHEI. Bain npopeyeHbl UsMepeHHA c (buIbTPaMu U3 
CBHHILa TomMMHOLW 1; 2; 3; 5; 10; 20; 50 u 80 cm; c husbtpamu u3 xKeue3a Tou- 
muunor 1,1; 3,5 u 7,5 cM; c PUJIbTPOM H3 aJIIOMHHHA HM Ppaduta ole TOMMHHOCIO 
230 r/em?2, a TakxKe C Gouree CJIOMKHbIM PUJIBTPOM, KOTOPHIM COcTOA 43 3 CM CBHH- 
la, MOMeuleHHOrO HelocpescTBeHHO Hay, KaMepamn, 80 cm rpacduta u 2 cM CBUH- 
Ila, NMOKpPbIBatollero rpaduT cBepxy. 

IIpuMenenve yka3aHHoro HaOopa @UJIbTPOB JaIO BO3MO%KHOCTh H3MePHTb 
MOTOK SHeEPrHH, HeCOMOM 321eKTPOHHO-COTOHHOM KOMIMOHEHTOM JIMBHA Ha pa3- 
JIMUHBIX PACCTOAHHAX OT eFO OCH, H ONPeAeHTb 9HEPrHio AepHOaKTHBHBIX JIKB- 
HeBbIX UaCTHIL. DHEPruA UaCTHILb!I HaHMOOJIbIWMeH SHEPrHU B CTBOJEe WHPOKUX aTMO- 
cbepHubIX JIMBHeM c UNCIOM YacTH< 10° cocTaBaaeT B cpeqHem 10% of sHepru4y 
3/1EKTPOHHO-POTOHHOM KOMMOHEHTHI JIMBHA Ha YpOBHe HaOsOfeHuA. OcTasbuble 
AJepHOaKTHBHble YaCTHIbI B JIMBHAX C YKa3AHHbIM YMCJIOM YacTHL, pacnpeeenbl 
mo 3aKoHy~1/E", rye E — aneprua aepHOoaKTHBHBIX YacTHu, n = 0,9-+-0,2. 
Sueprus, HecoMad STHMM YacTHIamMu JocTHraeT 60% or NOHO SHeprHu JIMBHA 


* Anmapatypa Oblia pa3pa6oTaHa JI. H. Kopa6vesbi. 
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Ha YpoBHe HaOwOJeHus (3a BbIUeTOM 9HEprHH, HeECOMOH -Me30HaMH H Hel- 
TPHHO). - 

B kKauecrBe HJWIOCTpaluu MpHBeeM OJMH M3 CJlyyaeB perucTpaliuu «Bey- 
lei» YaCTHIb! TOL (busbTpom, cocTosujum u3 3.cm cBuuMa, 130 r/cm* rpaduta 
u 2 cm cBunita. Pa3mHoxKeHve B ONpesesIeHHOM Cy10e CBHHIa (3 CM) 9JIEKTPOHHO- 
(POTOHHOM KOMMOHEHTHI, BO3HMKUIeH B pesyJbTaTe AepHoro B3aHMOJleHCTBUA 
yacTHIL BBICOKOM SHeEpruv B TpaduTe, MOSBOJIMJIO OLLEHHTb SHEPrHio AJepHOaK- 
THBHOH UaCTHIbI B KaxKJOM OTJebHOM Culy4ae perucTpalud JMBHA. B TaHHOM 
cyuae (puc. 3 A) 9Heprua «Beye» UaCTHILbI MOXKeT ObITb OleHeHa MO HOHH- 
3allHOHHOMY TomuKy B KamMepe Ne3 pasno 10” 9B, uro cocraBanet ~ 15% 
OT BCeH 9HeEprHH 3/IeKTPOHHO-POTOHHOM KOMMOHeHTbI JIMBHA Ha YPOBHE 
HaOJNOJeHHA. 

CrBouIbI WIMPOKUX aTMOC(epHbIX JIMBHeH C YHCIOM YacTHI, >10° uMeloT, Kak 
mpaBusio, Goulee COX*KHYIO CTPYKTYpy. Slecb, B MPOTHBOMOJOKHOCTL JIMBHAM 
c YHC/IOM YacTH< 105, He HaGsMOMaeTCH OMHOM 9HEpreTHyeCcKH BbIAeeHHOH wac- — 
THIbI,a OOHAPYKUBAeTCA HECKOJIbKO ANCPHOAKTHBHbIX YaCTHIL, CDABHUMBIX [pyr 
c [pyrom mo cBoeli 9Hepruu (puc. 3 5). Tlomepeunpie pasMepbl TakOH OOsacTu 
B HaGsioJaeMbIX HaMH JIMBHAX cocTaBsIoT 1—3 M. OTOT pesy/bTaT COBMayaeT 
C pe3yJIbTaTaMH HaGJOMeCHUA CTBOJIOB WIMpOKHX aTMOcep HbIX JIMBHeM B WaxTe 
MW corjiacyeTcA C CeaHHbIM paHee mpenosoxenHem (°) O BO3MO2%XHOM H3- 
M€HeHHH XapakTepa 3JICMeHTapHOrO B3aHMOJeHCTBUA MPH 9HeEPrHu B3aMMO/el- 
CTBYIOWMX YacTH ~3-10'* 9B. 

B mpopeleHui JaHHbIX H3MepeHHH MpHHHMa y4acTHe OOJIbINOH KOJJIEKTHB | 
coTpyquHkoB @x3uyeckoro uucTuTyta uM. I]. H. Jle6eqepa AH CCCP u . 
ctyfeHtop MIY, KoTopbiM aBTOpbI BbIpaxKatoT cBOIO OjarolapHocTb. 

ABTOPbI CUHTAIOT CBOHM JOJITOM BbIPa3HTb HCKPeHHIOHWO MpH3HaTeMbHOCTh 
mpod. H. A. Jlo6poruny u Tl. T. Satemuuy 3a WeHHble COBeTHI Mp MOcTaHOBKe 
HM MpOBeeHHH 9KCIePHMeHTOB HM Mp OOcyXeHHH MOJIYYeHHBIX Pe3YyJIbTATOB. 


@Myu3uuecku uucTuTyT uM. I]. H. Jle6enesa Tocerynuso 
Akaylemun Hayk CCCP 22° VI 1957 
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Joruange Aragqemun nayr CCCP 
1958. Tom 118, Ni 5 


PHSHKA 


Jl. H. 3YBAPEB 


K TEOPHH BHPHAJIBHbIX PA3JIO)KEHHU 
‘ WJIH HEWAEAJIBHbIX TA30B 


(ITpedcmaeaeno axademuxom H. H. Bozoaw6oem 19 1X 1957) 


Pa3JIOKeHHA TepMOJMHaMMueCKHX SYHKUMH MO cTeMeHAM MWIOTHOCTH HIM 
BUPHaJIbHbIe PaslO*KeHvA Opin Nomyuenbl Ypcentom u Matiepom (+) Aaa Ksac- 
| CHYeCKOH CTATHCTHKH HW OOoOOmeHbI KaHom u YuieHOeKOM IH KBaHTOBOM CTaTH- 
-cTukn (7). B cayuae kulaccHyecKOll cTaTHCTHKM 3TH pa3O%KeHuA OblwWIM Noy- 
yep! Borowo6oBpi (°) 43 emouek Ava cbyHkuMi pacnpezenenus. B KBanToBon 
CTaTHCTHKe, OJHAKO, MOJOOHbIX WenoueK HeT HM yOOHEe MOMb30BaTbCA MeTOOM 
pa3JIOMKeHHA TO cTeMeHAM akTHBHOCTH (*7). 

Ilomyyenue o6tlero uwleHa JIA pa3OxKeHuA MO CTeM€HAM MVJIOTHOCTH CBA- 
-3aHO OObIUHO C JOBOJIbHO TpOMO3XKHMM BbIUMCJIEHHAMM KOMOHHATOPHOrO WI 
adireOpauyeckoro xapaktepa. Mb Jayqum npocTok MeToy, NOJlyyeHuA pa3ssomKeHHH 
110 CT€M€HAM MIOTHOCTH [WIA KlaccHuecKOH HM KBaHTOBOM CTaTHCTHKH, OCHOBaH- 
'HBIM Ha TIpMMeHeHHN TeopembI Koum AIA OOpalleHHuA pa3JlO*KeHHH MWIOTHOCTH 
B pA), NO aKTHBHOCTH. 

CratucTuyeckant CyMMa © Jia «6obuloro» ancaM6us Tu66ca, xapakTepu- 
3ylOllerocaA XMMMYeCKHM MOTeHIMAJIOM p»p, PaBHa 


N>0 


re Qy— cTaTucTHuecKad CYMMa KaHOHYecKoro aHcaMOuA u3 N uacTul B OOb- 
eme V; } — aOcOmOTHaA aKTHBHOCTb; » — XHMHYeCKMH MOTeHUMAI. 

_ Ecsim M0THOCTh Masia, TO B CyMMe (1) OCHOBHYIO pOJlb urpaloT TepBbie 
yyleHbl, H (1) MOXKHO paCCMaTPHBaTb Kak PpasJlor%KeHHe TO CTemeHAM aOcosoT- 
HOM AKTHBHOCTH A. 

C nomonbto (1) ama norenuvana Q(0, V, pw) moswyaumM passox*eHne 


Q=—OInE= —W SON, jonas £2) 
i>l 
CJIEJOBATeJIbHO, MaBJICHHE PaBHO l 
Q : 
p=—p = oN. (3) 
>1 


Oomuii uien B (2) erkKO NOYINT passox%KeHueM JorapudMa BbIparKeHHs 
(1) B pan: ene: 
(yey “ 
Voj= > (-1) | al 
{np l isa oe 
(cymmupoparne BeMeTCA TO BC€EM MOJOXKUHTEJIbHBIM 77, YAOBJCTBOPAIOUIHM yc- 


uIOBHIO » MN Olpees i). Y 
1 


C nomoupi1o (2) quia Cpeqnero ucla YaCTHIL M CpefHeH 9HEprHH MO/yuuM 
pa3ox%KeHHA 110 A: 


= dQ yf 

j>1 
y =uN +o—0(22) soy v Sin (6) 
=o 40—0(8), OS @ 


j21 


Ypapnenua (3), (5), (6) qaloT ypaBHeHHa COCTOAHHA B TapaMeTpH4ecKOl 
cbopme. Popmysbl (2) — (6) xopollo H3BeCTHEI. 

J\ia nowyu4eHHaA ABHbIX pa3JIOX%KeHHH MO CTeNe€HAM ITJIOTHOCTH JIA MaBJe- 
HHA HW 39HeprHH H3 pasoxwKenHH (3), (6) m0 CTeMeHAM aKTHBHOCTH Hy?KHO pa3- 
pelHTb ypaBHeHHe (5) B OTHOWeHHH aKTHBHOCTH A B Buse pxAa lO CTeMeHAM 
IIJIOTHOCTH —_ - HM MOACTaBHTb pesysbTaThI B (3), (6). OObIGHO 9TO CBH3aHO 
C JOBOJIbHO CJIOXKHBIMH BbIUHCCHHAMH JIA MOJyYeHHA OOMIero WJeHa pa3Jo- 
»*KeHua. B nacTostleli pa6oTte MbI pa3pelliMM ypaBHeHHe (9) C MOMOLLbIO HH- 
Terpasia Kou, YTO CHJIbHO YMpOCTHT BbIUHCJIeCHHA. 

IIpenctapum ypaBHenue (5) B Bue 


ep = Af (0), (7) 


ONpe[eIAIONIEM HEABHbIM OOpa3s0M (PyHKWHIO p = ofA). 
C NOMObIO TeEOPHH BHIYeETOB HeETpyAHO yOeHTbCA, 4TO 


Se os 1 dp 
io era aera G 5 7 n (om 


Koutyp uaterpHpopanua B (8) BKsOUaeT Homoca A=O H A=Ap, Tye Ay — 
KOPe€Hb ypaBHeHHA x —p (Ay) = 0. 

Coornomienve (8) cipaBeQIMBO [JI MpOH3BOJIbHOM aHaJIHTHYeCKOH (yHK- 
IMM (A), ecu p(0) = 0, 4TO MMeeT MeCTO B Hallem cayuae. JleHCTBHTeIbHO, 
1 1 Acs) if 
BbIUeT B TOUKe A, paBeH —-—>—~———- = _*~-—_., a BblueT B TOUKe A =O 
Ao (09/9), _», i (x) x 


paBeH os 
U3 ypapuenua (8) BuyquM, 4TO dbyHKuNIO f(x) yqOOHO uCKaTb B Bue 
f (x) = bye, (9) 


rye b, BBeJeHO JIA COxXpanHeHuaA pa3MepHocTH 


‘AO oe 2 m0 \%2 4 Ry? 
Ot 7 = a TO | aa =e, 2) ae 


(A — nopsyka juuup Jle-Bpotina uacTuibt c sHeprueli 6). 
Torya ypaBHenve (7) npHHumaer Buy 


p = AdyeF), (10) 
rye 
; 4 1 dn 
9! (8) = ge (11) 
Byjem ucKaTb 9 (x) B Buse pxqa 
(x) = DS) Bax’; (12) 
RD>1 
Tora 
: Ae Tal 1 dar 
Dd. FBrxt ost Vesa a (13) 


R>1 
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Passlarand NOJbIHTerpasbHoe BbIpaxkenHe B (13) B pay m0 x/o(A), uTO BO3- 
MOKHO, Tak Kak xX/o(A\)<(1 BemefcTBHe Toro, 4TO NOmOC hy MexKUT BHYTPH 
KOHTYpa MHTe€rPpHpOBaHHA, HM TMpWpaBHHBaA KOSP(PuILHeHThI pH OMHaKOBBIX 
TeNeHAX xX, NOJYYHM Jat Bp 


ll dir 
Be = slp WI-* >. (14) 
Sameuaa, TO 


lb —k 
POI = OAT + Yel (15) 


l>2 


- 


paslarad BTOpOH MHOMKHTeb B (15) B pA, NoMyYHM OKOHYATebHO 


1 aL EEN)! lb, \n, | 
ot ea eee | () (16) 


{nj} 1>0 ny! 


CYMMMpoBaHHe [10 IWeJIbIM MOJIOXKUTCbHBIM UHCIaM fj, YOBMETBOPALLUM yCuJO- 
BHIO > —1l)n= Ey: TakuM O6pas0M MbI TlOJlyuaeM H3BECTHOe COOTHOIMeHHE 
l 


MexKTY MalepoBCKHMH KoadiPuuneHtamu 0b; u By. B KmaccwyecKoH cTaTHCTHKe 
KOSPPUUHeEHTHI b; HasbIBalOTCH TPHBOAMMbIMH, a 8, —HeMPHBOAUMbIMM HHTer- 
anmaMH. To o6cTosTesbcTBo, 4TO (byHKuHA (15) ecTb Npo“3Bo_amlaa CPyHKWAA 
Jia KosPHUHeEHTOB By, Oblio 3ameyueHo ene Matiepom (°). 

Tenepb HeTpyHO NOJIYUHTbh ypaBHeHHe COCTOAHHA OOBIYHBIM MeTOJOM 


x x 
| j>1 0 j>1 0 
| 
oTKyJa, C Ucnomb30BaHHem (10): 


$= | (1-088) an 2B ie fo 


me) 


y 
co 


OxkoHuaTeJIbHO WA WaBJICHHA MOJIYYaeM BUPHAaJIBHOe Pa3sJIO2RKeHHe 


eae + > Bie", (17) 
k>2 
rye 
k—1i ’ 
Bane tee (18) 


BUpHaJIbHbIe KOS(PPHUMeHTHI. 
C nomoulpio (17) serko HaHTH pa3JiowKeHHve NO CTeMeHAM IIJIOTHOCTH Js 
cpeyHelt sHepruH U. Mmeem 


U=F—6(5)e a0 2 uN, 


Tlogcraspaaa cloga Q u N us (2) u (5), nonysum 


U = 3 N04 NO Ss Be (19) 
kR>1 
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SaMeTuM, MexKy mpouum, 4uTo c momompwo (11). ypaBHenue cocTOsHH! 
MOXKHO 3alMCaTb B BU KOHTYpHOrO MHTerpasa fe 


p(e) 1 dr (—s \ 0) 

ow ae ma Px 9 0) In Lee a ( 
BupnaJibHble KOIPDPHIHEHTbI MOXKHO TOJIYYHTb. HEMOCpeCTBEHHO U3 STOFi 
COOTHOIMEHHA pa3sIOxwKeHHeM NorapHdMuyecKOH (PyHKUMH B psAT. 


MatematuuecKHi wHcCTHTyT uM. B. A. Crekmopa Tlocrynuuo 
Akayemun Hayk CCCP 18 IX 1957 
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Joxknayp Akanqemun nayk CCCP 
1958. Tom 118, Ne 5 


PH3ZHKA 


B. HW. KOPAH 


K TEOPHH YUIMPEHWNS CHEKTPAJIbBHbIX JIMHAM B MJIASME 


(ITpedcmasaeno axademuxom M. A. Jleonmosuuem 4 XII 1957) 


1. B  craTbe U3JIOKeHbI Ppe3YMbTaTbl TeEOPHH YUIKPeHHA cieKTpab- 
BIX JIMHHH BCueqcTBMe WiTapK-sddektTa, Y4HTpIBaOlleH BOSMYLIeHHe 13- 
myuarolllero aTOMa JJIEKTPHYeCKHM TOJIEM COBOKYMHOCTH 6o/bIIOrO 4MCa JBU- 
HKYUIMXCA 3apAXKeHHbIX “ACTH. Toko B TaKOH CXeMe MOKHO cTporo pac- 

"MOTPeTb COOTHOMMeHHe CTATHCTHYeCKOM WH yapHOH Teopul, KoTOpoe Jo cux Mop 
HecleqOBaslocb (AIA WTapK-scppekTa) JIMIWb B MpeNoO*KeHHH MOCMeAOBAaTeJIb- 
HbIX CTOJIKHOBeCHHM aTOMa C OTJ@JIbHbIMH BO3MYUIalOllMMu uacTuamu (4). 
Ta «OuHapHad» MOJleJIb TEM MeHee a9KBaTHa ABJICHHIO, YeM OoONbIle paluyc 
“HJ B3aMMOJeHCTBUA ATOMA H YaCTHIL, YTO He YYMTHIBAJIOCb HH B YJapHou Teopun, 
4M B ee O6o6meHHaAX. Mexyly TeM, WIA WMHeHMHOrO WITapK-adpekta (camoro JlaJib- 
HOJeHCTBYIOULerO H3 MCXaHH3MOB YIIMpPeHHA) yapHas! TeopuA JlaeT pacxoys- 
IjMecs 3HaveHHA WIMpHHbI H, OCOOeHHO, CABHra WITapKOBCKOH KOMMOHEHTHI JIM- 
duu (',?), uro yKa3biBaeT Ha HeMpHMeHHMOCTb OMHapHOH CXeMbI K 93TOMY 
ayuaro *, 

2. B mpelmaraemoH TeopHH MpHHHMaeTCA, 4TO: a) HE TOJIbKO MOHbI, HO 
3JICKTPOHbI MOXKHO OMHCbIBaTh KJlaccHuecKH; 6) pacmpeyesenue HX B Mpo- 
TPaHCTBeE ABJIACTCH CyYaHHbIM MPH aHHOH CpefHeH MJIOTHOCTH; B) BO3MYLa- 
HOULee NOMe OMEOPOAHO; Fr) BO3AelcTBHe ero Ha aTOM — aylMaOaTuyeckoe. IIpu 


HBOSMYIaeMbIM IKBHBAJICHTHDIM OCILMJWIATOPOM, 4uTO HM Jaer chopMy 060K 
MITAPKOBCKOM KOMMOHEHTbI B KJlaccHuecKH-aMaOaTHyYeCKOM MpHOMKeHHH. 
Bpeyem o603HaveHua: &),—HeBOSMYLeHHan, ®—HaO JO aemMad YacTorE!; x (t)— 
IMPHOBeHHbIM CBU YaCTOTbI IKBHBAJIeHTHOrO OcLMIATOpa; E (t)— Bo3myula- 
lioulee nose; 7 —Temnepatypa na3mbl; N—nOTHOCTb HOHOB (H 9IeEKTPOHOB); f:(V) 
iu fe (v) — MaKCBeJINOBCKHe pactipeeseHud UX CKOPOCTEH; Voz = (2RT/mz)'?, Voe= 
== (2kT/m.)'2; « H 8 —NOCTOAHHbIe JMHeHHOrO M KBaypaTHUHOrO WITapK-sppex - 
iTOB, ONpeeeHHbIe PaBCHCTBAMH %jun = %C | E|, xcs = Be ?E*. pu Bcex mpe- 
JI@IbHBIX Tlepexofax moypasymeBaerca NM = const. 
| 3. YnomanytToe bypbe-pa3siomenve JaeT culeqyrollee pacipeyesenve HHTeH- 
\CHBHOCTH HEKOTOPOK INTapKOBCKOM KOMIOHEHTHI: 


16) eaa4 Re | exp [—i(o—,) +] 9 (2) d= (1) 


0 


‘Pye Aa MHHeMHOorO WTapK-sppekta 


| ee 
Meee caicttac Pe fedionis ans buc La Peel * Mi , 
a(t) = Je , il (Ss do gAy ge aia) exp[— NC (x1, --: Xa *)], (2) 
JVI OO , oar i Dat Fh { R ‘ j erase’ £ 


cw) =({{1—cos[% pare (och ersl, Jit hOavar, @) 
a=1 


i { ty <e rp erat yy3 i )} 1 
- Vrnopuposanne *&Ke pacxoAllerocs CABUTa Ha OCHOBAHHM CHMME€TPHUHOCTH JIMHMH B WeJIOM 
() HeqomycTuMo, TaK Kak HMeHHO CABHTaMH KOMMOHEHT OMpeserseTCaA ce addekTHBHAaA WMpHHa. 
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(uHTerpupoBaHue — 0 BCeMy MpOCcTpaHcTBy COOTBETCTBYIOUIMX TlepeMeHHBIX) jt 
Jlna KBagpaTuunoro uirapK-apPekta p oTMYAeTCA OT (2) TOMbKO 3aMeHOilt 
Sq Ha 32, a C or (3)—3amenor at/M na (Bc/M)"!2. 
4. IIpu yuere TONbKO HOHOB Noulyyaem H3 (1)—(3) aaa yoctaTouHO 6oub 
IHX 3HaveHHit GespasmepHoro napametpa h; = N («/v9)* HM (@ — Wp): 
Th; (w) = (Ae, 2 {H [(o — >) | Neg] + Az "S [(@ — @) / Acs ]}, (4¢) 
) | 
rye Aw, = 2,600N", H —byukuoua Xombumapxa (,*), 
S (x) = (12822)7} (25/4) 'sx75 exe [(192 — 42y?) cos y + 


0 
+ (1lly — 12y3 — 192y4 — 5x’*ky—) sin y] dy. (5 


®ynxuua S xapakTepu3yetca CuleqyiouleH TaOsMieH: 


2 0,4 0,6 08 220), 162 12 nn 
29 —2,66 =4;67 —0,589 410,376 4,09" “1,500 
es Oe Wee ee ee abe Se) ones 
9 13,0 5,86 —41,60 —3,95 —4,23 —3,71—447x—lag) 


K 


i 0,0 0,1 
Sj) 108-85, 6b ee 
x 20 ap 
S(x)-104 134 80, 


WS 


37, 

«<O6oOmleHHoe» CTaTHCTHYecKOe NIpHOMxKeHHeE (4) YONOHAeT OObIUHOe MO- 
MpaBKkoH Ha TelJOBOe ABHxKeHHe HoHOB. Jia A; S>1 tTeopua XoOJbiMapKé 
cmpaBeAJIHBa IPH © — > N09; T. €. MOUTH Ha BC€M KOHType KOMMOHEH- 
Thr (BbIuMCeHHe / (w) B OOsaCTH Ww — wy < No. tue OKOHYeHO), a us 
h;<_1—Ha JJamekoM Kpblie, pu 20 P07 ,.G rye (4) MpHHuMaeT BH 


I (@) = 2ra’?hN (o — wy) [1 — 5 /eaVor% 2 (@ — @,) +). (6) 


@Mopmysia (6) coBmayaeT C pesyJIbTaTOM OHHapHoro pacueta (°) Aun Kpbiia 
JIMHHH WH BOSMYIeHHA Bufax(t)~ [r(t)]—", ecaH B 3TOM pesysbTaTe MOsO- 
X%KUTb 7 = 2 HW YCpeHHTb ero M0 CKOpocTaM. 

5. [na Maspix 3Hayenui A; («KBa3sHOuHapHbiliy Cayyaii) nomy4aaem 


Lp, (o) iva avo: F h, [(@ sat OO aes hy Aey) “vor I, (7 
rye \; = 3,41 —nepsbili MomeHT pacnpeyenenua XompitmapKa, 
Ret yy sapvet = Pt | 
a, (%) = ees ixy + nB(—)| dy , (8), 


z f 
B(t)=4n" [0,440 — 0,96it-? — 1,33t—re/*14 \ Ko(x) dx + 2,67it *K (z)—' 
0 


—5,92it™°K (1,882) —1,88¢—*he!"I4(1—2/t-*)K, (2) —8, 241 “hed, (1,832) (9) 


(Ky, Ki — bynkuun Mak gonanpya; z=2Yt e—*74), 3a wegocrarKom  ecra 
MbI He JIPHBOJMM TaO IHL, pyHKunH F p, (x). pH (e — w) — dyAw,) S> v9,071 (7). 
IpHHHMaerT Bu (6); CeqoBaTembHO, KBaSHOMHapHoe H OOOOILEHHOe cTaTHCTH- 
Yeckoe NpHONMKeHHA He BNOMHe abTepHaTHBHBI. Tipu |w— eo, — AA, |< 
Bt Ucn 
KUy.« ' (Mpecbsaqaiwulat, «KBasHyapHaa» wacTb KOMMOHCHTbI) HMeeM 
Cc 
Fy, (x) 2 \ cos [(x ++ x"'h,) y] exp [—2n'hhiy In (0,520y)) dy (10) 
0 
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cooTBetcTByromlee /;,,(@) mo (7). CaBur MakcuMyma kpuBoit (7), (10) paper 
=I 

p—@) Sh, Ao), a wupHHa ero ~ Navo;<Aw,. pu vo;—>90 umeem [,(@)—> 

6(@ —@, —) Amo), T. €. CTaTHYeCKH CJBHr KOMMOHeHTHI, OTBeUaIOLHi 


yCpeHEHHOMY 10 XOJIbUIMapKOBCKoOMy pacipeyesenuio momo E = ),-2,60eN ". 
Vrax, npu h; <1 jelicraue coBOKyNHOCTH JBHXKYWLHXCA HOHOB CBO,UTCA 
(#8 pamKax aquaOaTHyeCcKOK MOjeJIM), B OCHOBHOM, K «CTaTH¥eCKOMYy» ILTap- 
‘Kopckomy pacilenwenmio WHHHH Cpe HUM nove, CONpoBoxkaemomy yap- 
IbIM YIUMpeHHeM KoMmMOHeHT. TnaBHbiit asdcbekT — pacijenmenue — MOKHO 
OYUHTb HW HeMmocpefcTBeHHO: TOWHO — ecH O606mINTb npHBe_eHHoe 
(7,?) IpaBHJIO BBIYHCICHHA CIBHTa, a MO NOpA_Ky BeJMUYMEbI — ec BMeCTO 
POMSBOJIbHOrO OTOpaCbIBaHHA PacXOAAMerocsd CBHra KOMMOHeHTHI B yapHori 


reopuu (1,?) o6pesaTb- cooTBeTCTBYIOIMi HHTerpan Ha paccTosHuax ~N 
yueT B3aH4MHOH KOMMeHCalHH BJIMAHHA OoNee JaseKHxX MposmeroB). OcHoBHoli 
XaueCTBEHHbIM Pe3yJIbTaT COCTOHT B TOM, 4TO aPeKTHBHAA WIMPHHa JIMHHH B 
esloMm pu A; <1 ompegensetca TOM »*e 3aBHCHMOCTbIO, TO MH MpH (pee ails 
bo ~ aN! (% — HeKoTOpad 9pPeKTHBHAaA LWITapKOBCKad MOCTOAHHAaA JIMHHK) — 
onmpekh cyulecTBylouleH (yapHoli) Teopuu, cormacHo KoTOpol 6 ~ N (a)? voz": 
6. Pesysptat n. 5 yKa3bIBaeT Ha HeOOOCHOBaHHOCTh OOBIYHOrO yTBepx- 
WleHHA O MaJIOCTH yIMpsIOWlero BJIHAHHA 3JIEKTPOHOB TO CpaBHeHHIO C HOHaMH 
IpH JIMHeHHOM wiTapK-addexTe. Yurem nostomy B (3) H «3JIeKTPOHHOe» cula- 
saemoe. IIpn A; Sh. S> 1 wumh<<KhiK1 (he =N («/Voe)*) I (w) Tomyyaetca 
sameHow NV na 2N 8 pesybTatax mn. 4 nw 5. Han6onee untepeceH curyyali 
4 > 1, he<<1. Baugzy rpy6ocTH Halle cxeMbl B IpHMeHeHHH K 3eKTPpOHaM 
SPPaHHYHMCA TIpeeNbHbIM CIYYAeEM Vo; =O, Voe = CO, TO JaeT 


I (w) = 0 pH © — 0) <)yAos, 7 
I (a) = (Aw) L [(@ — @) / Mey] pa @ — 0, > 2,Aer,, cid) 


hae dyHkuna L Bblparxkaerca CJIO%KHbIM OOpasom yepes Jl; TaOysAuMA Maer: 


x 3,44 3,42 3,46 3,52 3,58 3,64 3,76 4,04,4 5,0 6,0 8,0 10 20 50 
L(x)-108 0 245° 10° 673 745 780° 7o4 616 380 203 80 19°35 4,9 0)4 


Kpupax (11) aBaaerca rpy6o pe3yJbTaTOM HaOxKeHHA ZByX speKToBR — 
JIEKTPOHHOTO» CBura WM «HOHHOrOy yiuuMpeHuaA. IIpu wo — wy S>dyAwo (11) 
PBOJMTCA K rlaBHOMy wleHy (6),a pH w—wo<AiAwo orsmuune (11) or dop- 
MYJIbI XOJbIMapKa OUeHb BeHKO. KOHedHO, WIHPOKHH MpoBaJl BO BHYTPeHHeH 


qpexkKle Bcero, BCJIeACTBHe pe3KOH HeaqvaOaTHUHOCTH BO3eHCTBHA 3J/IeEKTPOHOB 
a aTOM, MpHBOAUeH K «MepeMeLIHMBaHHIO» LWTapKOBCKHX KOMIIOHeHT. B ie- 
IOM pesyJbTar M1. 6 ABIACTCA KAYeCTBCHHBIM YKa3aHHeM Ha TO, YTO PO 3J1eK- 
POHOB B YIWIHMpeHHu JIMHHH BOMOpOa CpaBHHMa C POJIbIO HOHOB. 

7. Jia KBawpaTHunoro WtapK-sekTa JocTaTOUHO yuecTb BO3MYLLaroUlMe 
acTHlbl OfHOoro copta. IIpu v,—>0 nomyyaem coorsercTByoulyio Popmyuy 
IXouIbuMapKa. B HaMOoulee Ke HHTepecHoM «<OMHapHOM» cayyae G=NB/u<l 


oo fo) Tv 


(<) ~ exp {—20N \j(v) dy \ ade | dz 1 —exp GANG + (2 + vt)?7? dt)}\. 
0 —oo 0 

STOT pesysIbTaT COBMaaeT C NOJyYaeMbIM TIpH POpMaJIbHOM IIpHMeHeHHH K 

paccMaTpHBaemomy cJlyyalo (%; = Pr74) TeopHH Jlentja — Aujepcoua (’,°), 


=x, +x, +... 970 ecrecTBeHHO, H60 mpu g << | cpequHee 4HCJIO BOSMyMalouHx 
MacTHIL BHYTPH BeHCKON(OBCKOrO PayWyca MaJIO, TaK YTO XapakTep CJIOKCHHA 
HBOSMYWeHHH He urpaer pow. Mrax, «cKanapHas» Teopusz (*,*) (cTporo cmpa- 
BE MBAT TObKO Jit Clyuad %;~7j7° WM HeMpHMeHHMas K CiyyalO xj;~Tr ~ 
JI %;~ 7] | SKBUBAIeHTHA OMHapHOMy UpHO.IM>KeHHIO H3saraeMO «BEKTOPHOM», 
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.., , on 
T, @. OCHOBAaHHOM Ha CmoxKeHHH Moe, TeopHH. [Ip o) — wy > 098 Bs (KPBI) 
mo) qua. 1 (m) Mouysaerca craTHcTHyeckaA (opMyla, a MpH © — << 
<b" HM Jlamee «BueBo» (Mpeobslaqaiolulad aCcTb suHun) — y lapHan Port 
Myla, COBMajaioulad c OObMmHOM mpH yyeTe Toro, 4TO Ub = 1,02u¢°. To nc | 
BOAY (POPMbI <OTPHUAaTeJIbHOrO» (MaJIOMHTeHCMBHOTO) KPbiJa CM. 2). | 

Ananv3 noKa3bipaeT, uTo axe uph g<(1 OnHapHoe mpuOnuxKeHH| 
a, 3HauHT, H ylapHas Teopua, CTporo ToBOps, HeClpaBeAJIMBbI BOJH3H MaKCk} 
yma J(): 39eCb urpaeT pOJslb OMHOBpeMeHHOe JleHCTBHe _ MHOFHX .YacTHD} 

8. O6cyquM 3aKOHHOCTS JonyulenHi m. 2 (BCe OLe€HKH OTHOCATCA K BC} 
AOpoyly; NM —TsWaBHoe KBaHTOBOe HCO BepxHero ypoBHA; EcIOoqy N —B CM *h 
T—s 938). J\onyuenne a), 0-BHAMMOMy, CMpaBejIMBoO MpH T > 13,570] 
(cm. (°)); 6) cnpapeyuiMBo, Kak cmlegqyet u3 (°), npH T >>2-10 °N's, B) cytes 
CTBeHHO. JIMMIb Id KBafpaTMuHoro ulTapK-apdexta (*). tna sHHeHHOr 
*Ke 3pbekTa Cepbe3HBIM OFpaHH¥eHHeM H3JIO2%KeHHOH TeOPHH ABJIAeETCA JIC} 
mymjenue r). B «craTuctHyecKoii» o6sacTH aquaOaTHYeCcKOe MmpHOsMxKeHHe Sef 
KOHHO (1,2); NosTOMy pe3yubTaTbI 1. 4 (A u. 5 AA Kpbia) KOMMYeCTBEHHE 
HayexkHbl. B «kBasHyyapHoliy xe OONacTH yCJIOBHe aquaOaTHYHOCTH Hapyf 
waetca. IIpapqa, 2ai uonoR adpdektT wHeavaOaTHYHOCTH B 3HaUHTeJIbHO 
Mepe KOMMeHcupyetcn adpbekTOM BpallleHHa MBsyualomjero aToma (7°); mc} 
9TOMy COOTBeTCTBYIOIWIMe  pe3yJbTaTbl I. 5 KayecTBeHHO CipaBe/JIMBbIp 
Ho jaa 9seKTpOHOB 2apideKTHBHbI€e BpeMeHa mpoleTa p/Ue ye H 
TOJIbKO MaJibl 10 CpaBHeHHIo C (W@—,) 1 (OObIUHBIA KpHTepHi HeaquaOaTHth 
HOCTH), HO H CpaBHHMbI C MepvOqOM oOpalleHHa  9neKTpoHa B BOE 
Gy2KeHHOM atome (11). Ilonaraa Psp ~ (e/E) HaXOJHM, TO 3TH BPeMeHh, 
cpaBuuBarorca mph T?N'*n3~ 3-107. Yuer sroro stexta aABHO BBIXO 
3a PaMKH Hallel TeOpHH, TaK 4TO pesybTaT 1. 6 HMeeT He Oovslee eM Kel 
YeCTBCHHBIM CMBICJI. Cyleqyer, OHAKO, NOAYepKHYyTb, 4YTO B I. 6 yuTeHO Off, 
HOBPeMeHHOe JelicTBHe MHOrHX «JaseKUX» aeKTpoHOB (abpext ~N"), Tors 
KaK CYULeCTBYIOlve (B TOM YHCJIe H KBaHTOBbIe) TEOPHH yapHoro yIMpeHHlh 
3JIeKTpOHaMH (CM. (*)) HOCHT 4HCTO OMHapHbId XapakTep, T. €. YUHTHIBAaIOy 
BJIMAHHe JIMIUb OJIMKAHIUMX SIeEKTpoHOB (adpext ~ N/voe)*. CKa3aHHoe jae 
OCHOBaHHe CUHTaTb, YTO STH TeOpHH He OMMCHIBaIOT rlaBHoro (~WN"l:) ad} 
(beKTa 9JIEKTPOHHOTO YWIMpeHHa. 

V3 un. 4 u 5 caegyet, uro upH hk; >0,004 BauaHve HOHOB ABIAeTCA, B OC} 
HOBHOM, cCTaTucTuueckuM, a mpH A;<. 0,004 — KsasnyyapHpimm. Papeucrs# 
h; = 0,004 orpeuaer caegyiomemy: T = 1-107 (a)?V'";sHauenna « aa Cane 
M€POBCKHX JIMHHH cM. B (*) LupwHa JMHHH B  XOJbUMapKOBCKOM culy4a} 
paBHa 40 (cex™?) = 15,60N"; B KBa3sHyapHomM camyyae bw 17,7 aN! 
c yyeToMm aueKTpoHoB (no (11)) bo = 23aN". 

IIpunoury rayOokyio OnaroqapHocTb akay. M. A. Jleontopuuy 3a UeHHbI} 
copeTbl HM oOcyxjenne, I. HW. Buptok — 3a mpopegenue unceHHbIX pacueTo§ 
u mpod. B. C. Pypcosy, HW. WH. Co6empmany, mpod. JI. A. ®panx-Kamenen} 
Komy, pod. C. IO. JlyKpsnopy—3a o6cyxeHHe pesysbTAaTOB. | 
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5b. M. CTENMAHOB 


3AMEYUAHHE NO MOBOAY AMCMEPCHOHHbIX COOTHOWIEHHH 
AJIH PACCESHUSA x-ME3O0HOB HA HYKJIOHAX 


(Tpedcmaeaeno axademuxom H. H. Boeoatboeum 10 1X 1957) 


| polleccoB pacceAHHA 7-Me30HOB Ha HYKJOHAX a. OObIYHO mpemnomaraerea, YTO 
| Sel ABJIACTCA QJIEMeCHTAPHOM uacTHUeH, NMOBeseHHe KOTOPOH Ha GecKOHeu- 
| l4ocTH OmvcEIBaeTCs onepaTopaMu MopoxKjesxvA H YHHYTORKeHUA ceBocKkasAp- 
uoro nod. BeicKa3biBalocb YTBepxKJeHHe, YTO TaKOe MIpeMMONOAKeHHe He TObKO 
OCTaTOUHO, HO HM HEOOXOAHMO JIA BbIBOJa AHCMepCHOHHBIX COOTHOMIeHHH. Huxe 
Her OKa3aHoO, 4TO 9TO He TaK. MIMeHHO, MbI MIpeMOIOXKUM, YTO 3JIeMeHTapHOH 
MaCTHLeH, YOBJIETBOPAIOIeH YCJIOBHIO JIOKaJIbHOCTH, ABJIA€TCA HYKJIOH, a OT- 
PHOCHTeIbHO T-Me30HA TaKUX MpelNOTOKenHH NelaTb ue OyleM, T. e. NOL 
i<-Me30HOM OyJleM NOHMMaTb HeKOTOPbIi CBA3AHHbIM KOMIMJIeKc B cmpIcue (+). [Ipu- 
IHAB Takoe IIpeWnosowKewke, Mbl WOKaxKeM, 4TO OHO AOCTATOUHO MIA NOWyUeHHA 
\{MCNepCHOHHBIX COOTHOINeHHH. 
B cooTBercTBHH C CKa3aHHbIM paCCMOTpHM aMMJIHTyAy Nepexoya 


S(@, p; ©’, p’)= (2x)? Oy or Ay (p’) Sas (p) qe» 


lirgqe @ ua —onepaTopbl NopoxKeHuA HW YHHYTOKeHHA HyKOHA. Onpeyesmum 


) CIIMHOPHbIe TOKH COOTHOWECHHAMH 
| KES Gk Ee 8S + 
x) =i SB x)=izwaS 
he) bce () j (*) SF (x) 


Torga C NOMOMIbIO OOBIUHOH MpolleAypbl, UCMONb3yH TeXHHKy BapbHpoBa- 
HMA TO CNMHOPHOMY Too (cM., HapHMep, (*)), HaxoquM 


S(O, Pop) = . 
= 49 (A! ’ ss re M Dey ie PAR PN LO 
= i (2t) 0(q ie ars p) uy (p) (Gants. 90 od D) ) vey (P), 
nye 
M (4, 0,43 Get, Ons eee al ee 
= i\ exp [- JOS x| 0 (x) F (q, Obs yp 1b 5 x) BE (G.0: 15 7s Ps i';—x)\dx, 


; ett aA ads 4 . 2 Ip , 
Fee (9, P:ti 7.0.83 x) = One > \a War ord az (0) Vin> CP indg,2 (0) Baer X 


(1) 
04 go ean 
x exp[—i (gh — HF) 04 i(1— S54) x]. 
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Tonoxum M = D’'-+ iA’; tTorga oka3biBaeTcd, YTO B CHCTeMe orcueTé 
q+ q’=0, B Kotopoli p+p’ = 2he, q:-e =0, p?=E£, BeuHUHHbI Dua 
6YAYT CBA3AHbI JMCMepCHOHHbIMH COOTHOUICHHAMM OOBINHOTO Bua C MHTerpar| 
uueH no E or O yo oo. Jlerko y6equTbCA, YTO NOJHbIC BEJIMGHHbI D= uD 
uA=wuA'yu G6y_yT CBA3aHbI TeMH 2%Ke JMCIePCHOHHbIMH COOTHOLICHHAMH. 
PaccMorpuM Jia T1puMepa COOTHOMeHHE 


Ge (1 — ®) D(E) — Se (1 — ¥) D (Ey) = 
2 Ee 


(E’2 — E?) (E”? ES 1a 


~ Ge (1 —#) A(E') dE". (D) 


Bee ocTaJsIbHbIle COOTHOINeHHA paCCMaTPpHBaIOTCA COBEPWeCHHO aHaJIOrH4dHoO. 
Uro6pl mpHBectH cooTHomenve (1) K OO6bIdHOMYy BHJLy, MOCTATOUHO BBINOJI- 
HHTb B HeM IpeoOpasoBanve JlopeHtiia OT BBeJeHHOM CHCTeMbI OTCYUeTa K CH 
creme Bpeltra: 


g>Q=L4q, g@—>V=Lq;, p—>P=Lp, p'—> P'=Lp, (2) 


1OllleHl 3aMeHe TIepeMeHHbIX: 
Vv? + @? 
a Q Q + V M2+ q? | 
TlepemMennaa uHtTerpaunn E 3aMeHsetca HOBOH NepeMeHHOHM 6 = Q°, upHueNg 


\V e+ pe g. 


Sh ————— 
V ue pe 

Kpome Toro, HMeeM 
S(O, By, PbO ue Ore ye ‘ 


= DS) Zar (Ls p) Zu, (Ls PV S (Qs Pi V8 Ts PV 1). 
(vt) 


CBoHCTBa BBeJe@HHOH MaTpHUbl Z Mpoule BCeroO yCTAaHOBHTb, eCJIH paccMOT-{ 
peTb aMIJIMTYAy pacceAHHA BHlepell, KOTOPad MpONOpWHOHAabHa JIOPeHTI-HH-} 
BapHaHTHOMY TIOJIHOMy 93>ppeKTHBHOMYy ceyeHHIO. TakuM o6pa30M HaXO]HM, | 
aro ZZ NPONOPUMOHabHO eAWAHYHOL MaTpHe, npHyem KosdbunuenT npomop-4 
IMOHAJIbHOCTH 3aBHCHT OT CmocoOa HOpMHpOoBKH cnHHOpoB u(p). Braay or| 
CBA3AHHOrO COCTOAHHA B COOTHOWeHHH (1) HAaXOMHTCA C TOMOULbIO Ce yIOULAX} 
BbIPaxKeHHH jlJIX BePpTeKCHbIX uacTeH: it 


Ferd cui (0) oe a g {yPuy" (p)}« Soe 
CP pore, 77 (0) Vae> =e {tv (p) YP} tin irs (3):) 


y 


Jlerko HaliTH TakxKe ABHbIM BH MaTpHUb! Z, COOTBETCTBY1OULeH Mpeo6pasoBa- | 
Hu10 (2). BBuyy rpoMo3qkocTH MbI ero He MIpHBOAUM. 

IIpeoOpasyx coornomenna (1) c nomonpio L u Z, a TakxKe yuuTbIBas (3), 
IIPHBOJMM NOCMe NPOCTbIX, HO He€CKOJIbKO TPOMO3AKHX BbIKJaOK COOTHOLMeHHE 
(1) K cranjjapTHomy Bufy. Takum o6pa30M NouIHOCTbIO AOKasaHO, 4TO Mmpesno- 
JLO*KeHHe OO ZICMeCHTAPHOCTH T-Me30Ha HE ABJIACTCA OOAZATEIbHBIM JIA BbIBOIA | 
AMCHEPCHOHHBIX COOTHOIMeHHH. IIpeqnomoxenve 06 a/eMeHTapHocTH HYK1OHA | 
TakxKe ABJIAeTCH JOCTATOUHBIM. 

Buipaxkato OlarofapHocTb aka. H. H. Boromo6osy 3a nocraHoBKy 3ajlaun, 
a Takxe JI. B. Wupxosy 3a Wennyio AucKyccnw. 
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KUTHPOBAHHAS JIMATEPATYPA 


r ees Boronaw6os, I. B. Ulup Kos, Bsegenue B Teopuio KpaHTOBaHHEIX Mosell, 
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Bb. A. TPYBHHKOB 


M3JIYWEHME MJIASMbI B MATHHTHOM TOJIE 


- 


(Tpedcmaenexo axademuxom M, A. Jleonmoeunem 10 1X 1957) 


1. B paOore paccmaTpuBaetca usiyueHHe Twa3Mbl, O6ycOBeHHoe Bpa- 
IMeHHeEM 9/IEKTPOHOB B OJHOPOJHOM MarHHTHOM Tove. CneKTp u3syuenua 
BICTpOro 3JIEKTPOHAa, JBHXKYLWIeErocaA B MarHHTHOM Tose, COCTOHT, KaK H3BeCcT- 
Ho (1,7), H3 OTJebHbIX JHHHH—Trapmonuk. Mmenx B Buy UpuMenenua 
X pafMoacTponomun CosmHiwa wu TanakTuku, Mbl OrpaHHuHMca paccMoTpeHHem 
BBICOKHX OOeEPTOHOB CeKTpa, UpHuem BelIeCTBCHHbI€e YaCTH NOKasaTeselt 
IpeJIOMJICHHA cpeybl OyeM OJaraTb paBHbIMH eHHHUE, TO, OYeBHAHO, 
TipaBeAIHBO JIA JOCTATOUHO BbICOKMX uacToT. Pacmpeyesenve s7eKTpOHOB 
10 HMIyJIbCaM lpequouaraeTca H30TPONHbIM: 


dN =f (|p) dp =N(E)dE 2. (1) 


OnpejiemHB NO H3BecTHOH O6mleH dbopMywie BEKTOPHbIM NoTenuuan A, noma, 
bOs3aBaeMOro 3JIEKTPOHOM, J\JIA CJlyuad JBHXKeHHA TO BHHTOBOH JIMHHH Hali- 


MeM paclipeyqeseHHe HHTeHCMBHOCTH H3syueHuA (8 ==Vv/c): 


o2 s§—8 Zs TOME 
At) _ Sot Sy (SOY 1 + Bie] 8 ina, —o(1—P 00s ). 2) 
1 


Byecb JIn=Tn (= 8, sin 0), Jn — byHkuun Becceta WM UX MNpOUsBORHbIe; 
i Mo 
| Peli, 
le | me 
MexKIy HallpaBseHHeM H3slyyeHua HM MarHHTHbIM nosem Hy. Jia mpocTorbl 
JaJibHeiiem orpanuuumca cayyaem § = 7/2. 

2 
Torga HeTpyQHO ycTaHoBuTb, 4TO ueH c Jp B CopMywe (2) CcooTBeTCTBYyeT 
3 YYeHHIO JIMHeMHO NOAApPH30BaHHBIX (TOJIbKO pH §= 7/2!) BomH c E_|H 
<oObrKHOBeHHaa» BOWHa) 


V 1— §?—uacrora sBpauenua aueKTpoHa no cnupamu; §— yron 


ddI") (7/2 Jeythee > 
of) a) = SS Pid (0B) 8 (10 — 0). (3) 
1 


| Bropoe cmaraemoe qaeT u3mytenHe BoH, y KoTOpBIX E_ | H, («HeoOprk- 
HOBeHHaA» BOJIHA): 


1) =a GP) _ PO" S164 7208.) 8 (>) — 0). (4) 
1 


— da dQ 2TC 


Ilocme ycpeqHeHua 9THX dbopMys MO HallpaBsleHHAM CKOPOCTeH 3JIeKTPO- 
OB TOJlTyyHM 


(1,1) __ 20 Sy ote 1) a : 5 
ft D = SH Ssh Y 80) ©) 
F 913 


Sakas3 19 


rye 


ell 


mc 


Se6 si DEES 
1 pean ener 


y) =LGRR HBL) dp, SH) = Fe Bide (81) dO. 


[Ipu Gompmux n>S>1 Aaa 9THX MHTerpaJIOB MO2KHO TIOJYYHTb TIpHOmU-|h 
XKCHHbIe BbIPAaKeHHA J[BYX THIOB: e3 


Q = 


(6)| 


8 (Va Ly pee et eee +f 
Be ne ae FD) {sare 1h Oy 
1 ¢ u: | 

mrss! eae tal | modre(A) @ 
(2nj3y") 


PaccmorpuM IIpHMeHeHHA NosyuYeHHbIX Popmy I. 

2. J\na HepeATHBUCTCKHUX HW CMaOOpeMATHBHCTCKHUX TeMMepaTyp Ta3Mbl 
W3JIydeHHe BbICOKHX OOepTOHOB MpecTaBJAeT HHTepec JIMUb Tp OomDUMxi 
pasMepax CHCTeMBI, KOrfia OKa3bIBaIOTCA 3all€PpTbIMH HadaJIbHbIe TapMOHHKH 
cnektpa. IJoqo6HbIe yCOBHA OCYHIeCTBJIAIOTCA, HalIpHMep, B  COJHeEUHOUIE 
Kopoue. Halizem vautyuenHe CJIOA NJla3Mbl TOJUIHHbI a, QJIA ero BOCTIOJIb-it 
3yeMcA OObIMHON copmy JOM: i 


ue ae (1 — exp |- a’) ds) (9)} 
‘| 


a 


(i — TlOuApH3aliia). Sylecb ao W3JydaTeJIbHad CIOCOOHOCTb CJHHHUbI OObeMale 
TJla3MBI; a!) — xoacbbunmeHnt norsomenua. Ero MOXKHO BEIMHCJHTb cule LYIOWEMy 
o6pa3som. PyHKUHIO paciipefeJeHHA BJICEKTPOHOB OyeM CUHTaTb MaKCBeJJOBCKOH 


f =cexp(—E/T); Torja, Nob3sysicb 3akoHOM Kupxrotba, MoxHO HaliTH 


i Ar ee i | 
ee (10) 

0 

rye I) = o°T /8x*°c? — papyopecHhIt noTokK Penes— JI>Kuuca. Orcioga, 
ucnombsya ua 4 dopmyzt (5) u (7), momyaaem (mp == mc? /T >> 1) 


abt a (BYES oe GD y/ EP 1 (teat edt | 
‘ aa) wage Dy Gy 1 (esa) (eee bap 


2 
rye wm, = 4nNe?/m, x =w/Q, N —nnorHoctb 3eKTpOHOB. 
IIpH BbIMHCIeHHH «ONTHYeCKOM TOJILH» \ads HaM lIpHyetca MHTerpHpoBatb it 


& MO pa3JIMYHbIM y¥aCTKaM IJla3Mbl, B KOTOPbIX MarHHTHOe owe MmomxKerTh 
WMeTb pa3JIMUHyIo BeNMYMHy (HalpaBuieHne H cunTaem nocTosHHbr). Stok 
9KBMBAJICHTHO YCpeqHeHHIO 10 sHayeHusmM ||, TO BMecTe c JonNepoBCKHM 
YIJMpeHHeM IIPHBeeT K PasMbITHIO OTACJIbHBIX JMNM norsomenus. Ilostomy 
CIeKTp MO%KHO OyfleT pacCMaTpHBaTb Kak CMMOWHOM, noHMMas non H,\ 
cpequee none. Torga pag B dopmyse (11) moxHo 3amennTD unrerpasiom, f 


KOTOpHIM pH w>>1, x>>1 HaxoquM Meroyjom nepe ) 
nlosyyum cbopmysty A pepana. B pesyuprate} 


2 — 2% 
A Wey ar ce 4 2 — aoe ed 
& = (Fh) SE (et yeti gas ica 


rye ¢ ClelyeT onpeyessith 43 ypaBHeHua 


2¢ e+t1 U. i 
= eam aay reer a (13) 


B mpejeuibHbix cly4aix HMeIOT MecTo npHOmMKeHHS: 
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ia isosrer bee Vienne ex \x—"a f 4 
mon eet Dela) V Geel) tee 
TIpH k= SS 


15 9 
wo \ 3 exp{— a x%— 1 + —— 
Vt e( SR) 3 oa, 20n'! |f (4 \ 
a — ee 
o SANGO) 2 V x 2 Vinge ly 4 (15) 
B o6oux culyuatx «HeOObIKHOBeHHad» BosHa (|) ormomaerca 3HauH- 
TeJIbHO CHJIbHee «OObIKHOBeHHOH» (||), UTO ROUKHO MpyBecTH kK NosApHsalluHn 


H3J1Y YeHHA. 
TlonHbIM MOTOK, BbIXOAWMH W3 Ma3Mbl, MOXKXHO OMeHHTb TO opmysle: 


: ne Oniax 3 of 
WO — \ 1, (1—e-94) do | fede = ES 


T3¢2.3 ” 


(16) 
0 0 
THE max OMpeeAeTCA COOTHOMeHHeEM aa = |. 

B ycJIOBHAX  COJHeEYHOH KOPOHbI MOXHO TOJO%KUTb JIA OWeHKH 
H ~ 10 rayec, N~ 10? em’, a~ro~7-10?° cm, T~ 100 938. Momp3ysch 
qopmyson (14), HaliqeM Xmax = Omax/Q2=4, T. €. 3aNepTbIMH OKa3bIBalOTCA 
IIpHMepHO TlepBble YeTLIPe TapMOHHKH. 

3. PaccMOTpHM CJlyuali yJIbTpapeJIATHBUCTCKHX 9HEPrH deKTPOHOB, 
Korjla Jit wHTerpanos S (y) cnpapequuBa cbopmysa (8). CnekTp usmyyenus 
B 39TOM CJly4ae MOXKHO PaCCMATPHBaTb KaK HEeMpPepbIBHBI, H u3 opmyw (5) 
wu (8) nowyuHM: 


Hae ESP. a(S) | Kumars (g)} 00 
| ~ 6 (@/® ¢) 
i 


eQaV3 


1672c 


3 2 
rye wacToTa w, = 5 2 HM noctrosnHan A= 
Cm02%KHB HHTeCHCHBHOCTH H3JlyueHHA O6eHX MNOJApHsallH, Hatem NoOHy!O 
HHTECHCHBHOCTb 


mm (F) = a? +P =4-2(-2] \ Kz), (t) dt. (18) 
€* (@|®¢) 
@ynkuna (18) paccmarpuBanacb paHee u Obisa TaOyMpoBaHa B (*), OHa 


WMeeT MaKCHMyM IpH w/w, =0,3. Crenenb NouApH3alHH M3JlyyeHHA, CO3fa- 
Bae€MOrO 2JeKTPOHAMH OHO sHeprHH E, Haxoqum u3 (17): 


4 E 
iia = ft) — ¥() % Kz), (@ / @,) ts >z NpH o< a, (19) 
Pel > nw) ah a 1) t Rae j me ae 
Is —— Best Tipu @) _ Ce 


(0/00) 
Ecau PripeqnonoxHTb, YTO 9HeEpreTHYeCKHM CMeKTPp 9JIEKTPOHOB HMeeT 
cTeneHHoi xapaktep N(E)=K/£E’, TO MOXHO HaHTH H3JlydaTeJbHylo CHO- 
COOHOCTh CHHHUbI OObeMA T1JIa3MbI: 


co 
i) = (N (B) dk = const-o~ 0”. (20) 
0 
Jl crenenv UouapHsalluu pH 3TOM NOJyuHM: 


c ab ee 
nies picliet, i ste Cabos 


G 
a CO oe 
Te bak! { @E)E~ Ge J Ky, (at 
c (@ 


0 10) 
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TakuM o6pa30M, CTeleHb NOMApHsallMH OKa3bIBaeTCA CBASAHHOH C BUOM 
cmeKTpa. 

Kak u3BecTHO, HeqaBHo ObIma OOHapyxeHa ouTH 100%-a noApHsalna 
onTuyeckoro u3uyyeHua Kpa6opu,HOoH TyMaHHOCTH, 4YTO NMOATBepxaeT Mpey- 
nomowkenHe V. C. (Mxmoscxoro (*) O MarHHTHO-TOPMO3HOM MeXaHH3Me ce 
CBeyeHHA, OOYCJOBJIeHHOrO peJIATHBHCTCKHMH 9JIEKTPOHAMH, BMKYIMMUCA | 
B TYPOyJI@CHTHBIX MarHHTHbIX nouax. JIA cmeKkTpa, ycpeJHeHHOrO NO BCeH § 
TYMaHHOCTH, OOBISHO NoMaraiwT 47 ~w 4, TO cooTBercTByeT v= 3. Torfa u3 
(21) HaxO,HM MaKCHMaJIbHO BO3MOXHYIO CTeMeHb MNOJAPH3alHi 0= 75%. 
TlocKoAbKy B OTJ@MbHBIX yYaCTKaX TYMaHHOCTH HaOv0faloTcA Oosee BEICOKHE 
CTCMCHH NONAPHSallMH, CMeKTpP, W3lyyaeMbIli STHMH OOJIaCTAMH, MOJIKeH CIla- 
ylatb Ooee KpyTo. C Apyro cTopoubl, OOHapyKeHve cTeleHH NOJApHsalluH, 
BecbMa Osu3Koli K 100% (aro Bo3MoxKHO Oo dopmyie (19) smub mpH 
©, <0), 3aCTaBIAeT HECKOJIbKO YMCHbIIMTb 9HEPrHH 3JIEKTPOHOB, HeEOOXO]H- 
Mble Jit OObACHCHHA HaONOaeMbIX YAaACTOT, MO CpaBHeHHIO C 9HePrHAMy, 
KOTOpble OObIMHO OMNpefesM10T H3 COOTHOWIEHHA ©, ~ @ (pH 99% —Ha II0- 
pAOK). 

OroBopHMcaA, YTO 3TH COOOpaxkeHHA CHpaBeIMBbI JIMIb TPH YCJIOBHM . 
M3OTPOMHOCTH pactipeseseHHA 2/JIEKTPOHOB MO HMMIlyJIbCaM. 

Yurem Tenepb HamHuHe mMormoujeHHa. Bocnoups0BaBlIHcb IIpHHUMNOM 
leTasIbHOrO paBHOBeCHA, HaXOAMM JA KOsppuuveHTa NorsomleHua copmyuy 


5 8rr3c? E)—f(E+sA i 
a) = =E\ © a q\dp. (22) 
B caygae MaJIbIX 9HeprH KBaHTOB 
Peden eeu) (i) _ Bric? ar) 
Ra WR) 7 EE age ae Epon (2a 


J\aa cremenHoro cnextpa WV (E) = K / EY yaprpapessiTHBHCTCKHX S3JIEKTPOHOB 
MlOJly 4M 


los} 

° 372 {* es 

of = SA) arf 2 (MOY) Ade = constant. (2 
0 

Vicnompsya yaa 4) dopmyay (20), waxoqum y/ «= Col. Takum o6pa- 
30M, JI H3JLyYYeHHA CJIOA JOJIKHO MMETb MECTO CHeKTpaJIbHOe paciipesesenne: 

Io = 2 (1—e-*2) = Ca’ [1 —exp (— sar )| (25) 

IIpu yMeHbluweHHu YacTOTHI, Kora <ONTH¥eCKad TOMA» COA “A CTAHOBUTCA 
MOpAAKa e(MHUIbl UM OONbIWe, STOT CMeEKTp HaYHHaeT KPyTO CMayaTb. STuM, HO- 
BUMMOMY, MO2KHO OODACHHTS NOBeeHWe CNeKTPa MOLHOrO HCTOUHHKa KOCMH- 
yecKOro pajMon3slyyenua Kaccnonen-A B o6mactu uactot 20 Mru. 

B 3ak04ueHHe OTMeTHM, UTO KMHeETHYeCKOe paccMoTpeHne C BBeTeHHeM JH- 
SCKTPHYeCKOH MPOHMIaeMOCTH ¢ MIPHBOAHT K PopMyJaM, aHasOrMUHBIM MoOWy- 
YeHHBIM B aHHOM paOore, eCIM CUHTATb, YTO MOJAPH3YeMOCTb CpesbI Masa, T. e. 
le—l1 |<. 1. Mocnequee ycaosue oka3piBaeTCA BBIMOJIHEHHDIM Ast paccmaTpH- 
BaBIUAXCA BbICOKHX TapMOHHK. . 

Hactosmasd pa6ora Opiia mpoBeyeHa Mok pyKoBoscTBom akan. M. A. Jleou- 
TOBHYa, KOTOPOMY aBTOP MpHHOCHT HCKpeHHtO1O GOJlarosapHoctTD. 


Iocrynusto 
18 VII 1957 
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OK EAHOJIOPH A 


Bb. F. BOPOPOB 


MPOAYKUMNA NJIAHKTOHA WH XAPAKTEPHCTHKA 
BHOTEOFPA®HYECKHX OBJIACTEM OKEAHA 


(ITpedcmaeae no axademuxom C. H. Mupcucecim 8 X 1957) 


Buarofapa padotam Patuau (1938), Crumana Husbcena (1952) u ppyrux 
BbIACHMJIOCb, YTO B PasJIMUHbIX OONACTAX OKeaHa BeEMUNHAa NepBuYnOH NpoLyK- 
IMM CMJIbHO pasiMyaetcs. B nactostee Bpema Cuoreorpedbuueckoe palionnpoBa- 
HHe MpOWSBOLHTCA MpeHMYIIeCTBeEHHO Ha OCHOBe pacnpefesenuA OTJebHbIX 
mpeAcTaBUuTeseH WIM KOMMJIeEKCOB @ayHbl H @opbl. 3co- u duToreorpaduyeckoe 
paHOHMpoBaHve MMeeT BaxKHOe SHaveHMe. OHaKO HECOXOZUMO TakxKe MpOBO- 
UTb paHOHHpOBaHHe OKeaHa C yueTOM JpyruxX MpolleccoB, copepiwarcmnxca 
B MOpe. B 9TOM HallpaBeHHH ONpefeenve NepBHYHOH NpOLYKUKH MOET 3a- 
HUMaTb OHO H3 BaXKHeHWIMX: MeCT. 

B sxcnegqunnu VMuctutyta okeanonorun AH CCCP B cepepo-sanaqnoi uacTu 
Tuxoro okeaHa Ha «BuTsase» B 1954 r. NpOBOLMINCh ONpesemeHUA KUCOPOAHbIM 
MeTOJOM TIpolyKUMu yrvlepoga, MomyyaemMoh B pesysbTaTe coTocuHTeTHYeCKO 
| flesTebHocTH @uTonanKToua (*). B stom pakone Obiin oGceqOBaHb! BOJbI 
flo 30° c. i., T. €. YMepeHHble OopeaJIbHble BOJbI M CEBEPHAaA BETBb TPOMMYECKHX 
Box Kypocuo. B uccseqoBaHHOM palone rpaHulia Mexy CopeabHO wu TpomH- 
yecKOl OOacTbIO MpOXOAUT NpHMepHo OKOIO 40° c. m. TlopepxHocTHble BObI OT 
KypuuIbCKUX OCTPOBOB JO 9TOM rpaHHUbl HMeIOT TeMMepaTypy 3HMOIO COBIMHO 
HMxKe 3°, JIeTOM %Ke TeMMepaTypa BOAbI NoHHMaeTCH Jo 15°. K wry or 3TOu rpa- 
HMILbI FOCNOACTBYIOT TpoNnMYecKHe BOABI Kypocuo c TemnepaTypol B NOBepXHOCT- 
HbIX CJIOAX 3HMOIO OKOJIO 20°, a meTOM JO 26°. 

Buopoli cocTaB MWIaHKTOHa OYeHb CHJIbHO MeHAeTCA B 9THX Palounax. K ce- 
Bepy oT 40° c. Il. B NJIAaHKTOHE NOBEPXHOCTHBIX CJIOCB KUBYT THIMMYHbIe Oopeasib- 
Hple BUI: Thalassiosira nordenskidldii, Chaetoceros convolutus, Ch. atlanti- 
cus, Ceratium longipes, Calanus plumchrus, C. cristatus, Eucalanus 
bungii u gp. 

K sory of 40°, u oco6enHo 35°, c. Wl. B MaHKTOHe OONTAaIOT NPeMMYILeCTBEH- 
HO Tponuueckue BuABI: Rhizosolenia bergonii, Chaetoceros lorenzianus, Clima- 
codium biconcavum, pa3M4HbIe KOHKOJIMTHHEI, TPpeOueBuK. Cestus amphitrites, 
cndoxodoppi Velella, Rhysalia, pagmuunbie Heteropoda u Pteropoda, u Heo- 
Obrualino pasHooOpasnble Copepoda us pogos Acrocalanus, Undinula, Copilia, 
Sapphirina u ap., Ksonbt Halobates, cambmbl, MMpocoMbl H MHOrHMe Apyrne. 

Buomacca WWwiaHKTOHa CHIbHO MeHAeTCA TO paliouam (*). Broub KypusbcKux 
OCTpOBOB pacMoularaeTca OOJIacTh CpeHero 3HaveHHA OHOMACCHI 300NNAHKTOHA, 
npeuMytiecTBeHHO OKO0 200 mr/m?, famee HaxXOMUTCA MoOuoca WHpHHO! B 30— 
50 MuuIb H MpOTAxKeHHOCTHIO Cosee | THIC. MHJIb C MOCTOAHHO BbICOKOHM Ovomaccoli 
300NaHKTOHA, OOBIHO NpeBbiatomand 500 mr/m?. Jlamee kK tory pactoularaeTca 
o61acTb c MoHM2xeHHeM 6vomaccyl. Jlua TenIbIx BO Kypocuo xapakTepHbl MOB- 
CeMeCTHO HU3KHe OHOMACCHI MyIaHKTOHAa, OObIHO MeHee 100 mr/M?, a UacTO MeHb- 
me 20 mr/m®. IlpoxyKuua yraepoga Bons KypuaibcKux ocTpoBos OObIuHO He 
mpepbiuaet 0,1 mr yrsepofa Ha auTp B cyTKH. B mosoce BbICOKOM OnomaccHl 
WIaHKTOHA CpeftHee 3HaveHHe MpOAyKUMM yruiepoda 3a CYTKM MOUTH B TPH pasa 
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Puce Cpequaa mpokykuma yruepoqa B pasmuy- 

HBIX palioHaX ceBepo-3amaqHolt uacTH Tuxoro 

okeaHa (aBrycT — okTsAOpb 1954 r.), onpenemen- 
Had KMCJIOpOAHEIM MeToJoM (B MI/a cyTKH) 


Puc. 3. Pacnpemenenne B ocaqKax amopuoro (ona- 
AoBoro) KpemMueszema (SiO2), mpomymupyemoro qu- 
aTOMOBLIMH BomopociAMH (B % oT cyxXoro Beca 
ocanka): 1 —<10% ,2 — 10—20% , 3 — 20—30%, 
4—>30%. Cocrasexo IT. JI BespyKosptm 
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Puc. 4. Pacnpenemenue cailippt B ceBepo- sama 
yactu Tuxoro oKeaHa./ — smoucKnii mpompices, | 
paiioH MaccoBbIX CKoNeHHii calipsl B aprycte — | 
Ta6pe 1954 r., 3 — mpennoaraemptit T.C. Paci 
apeat pacnpoctpanenusa Calipbl B aBrycTe — on 
Ope 1954 r. Cocrapmeno no T. C Paccy u H. 
Ilapuuy, Ha ocHoBe MaTepuana sKcnequuun |) 
«Butase» p 1954 r. 4 AaHHEIX ANOHCKOrO MpoMBL 


Gombe UM Aocturaer mourn 0,3 mr. K ory Ha6mofaerca yMeHbUleHHe MpoyK- 
IMM yrulepoqa, M B palione paciipocTpanenua TemsbIxX Bo Kypocuo npoxyKuua 
yriepoga B 10 pas MeHbue, 4eM B 30H€ HHTCHCHBHOFO pa3BHTHA MvIaHKTOHA. 


Takum o6pa30M, B cpefsHeM MpoAyKuMA yruiepowa u Ovomacca 300mMlaHKTOHa 


B OopeasIbHbIX BOaX MpuMepHo B 10 pa3 Gombule, eM B TponMuecKux. YMeHb- 
tleHwe OMOMACCHI MlaHKTOHAa, KOTOPOe HaGvOMaeTcA MpH Mepexose u3 Oopeab- 
HOH OOlacTH B TpOlM4ecKy!0, CBA3AHO, B MepBytO OYepeb, C YMeHbINeHHeM 
BO3MOXKHOCTH CO3LaHHA NepBMYHOM MpoLykKWMu (OcObeHHO MepeMeLIMBaHHA BOL, 
TMHaMUKM MMTaTeIbHbIX BelleCTB AIA PUTOMMAHKTOHa UW Ap.). YmMenbuienne 
OuOMACCHI MWIaHKTOHa B WeIOM NPHBOAMT K YMeHbIIeCHHIO KOPMOBbIX BO3MOxXx- 
HocTe JIA pbiO uw KuTOB. Kak noKasamu T. C. Pacc (*) u H. B. Ilapnu (°) oc- 
HOBHbI€ CKOMJICHHA Calipbl HAXOAATCA B PaHOHaX OOMbUIMX KOJM4eCTB MIaHKTO- 
Ha B 6opeasibHou OO/lacTH; HX HeT B TpOMMYeCKHX Bosax. 

IleppuuHad npoxyKuuaA oOycoBMBaeT COO0I0 MHULeBbIe BO3MOXKHOCTH He 
TOJIbKO JIA MOBEPXHOCTHBIX CIOeB, HO H AIA BCeH TONUIM BO Mops. Ananus (3) 
pacnpeeeHHA KOMMYeCTBAa MWIaHKTOHA OT NOBEpXHOCTH AO CaMOro JHA NOKa3sail, 
4TO OHOMacca [IaHKTOHa BO BCeX CJIOAX B OoOpeadIbHOH OOaCTH BbIUIe, 4eM 
B TponMyeckKoH. Bomee Toro, KOJIMYeCTBO OpraHHyecKoro BelllecTBa B rpyHTe 
MH KpeMHe3eMa B JIOHHBIX OCaKaX Tak>Ke YMeHbillaeTcA B TpomuyecKoH oO6acTH 
M10 CpaBHeHHIO C paHOHaMH, re rocnoscTBy1oT OopeaJbHble BOLL. ITO xoOpouwo 
BUHO Ha KapTe pacipeevieHHA B OCaKaxX aMopdHoro KpeMHesema, COCTaBJIeH- 
Hou I. JI. Be3spykosnim. OroT KpeMHeseM Npoxyuupyerca AMaTOMOBbIMH BOO- 
POCJIAMH B MOBepXHOCTHOM oTocHHTeTHYeCKOH 30He. CpaBHuBad KapTy pac- 
TIpeeseHuA B OCa\KaX KpeMHeseMa C KapTOH pacmpeyemeHuA OuOMACCHI MWIaHK- 
TOHA H KapToH NepBuYHOH NpOLYKUMH, MbI BAHM OobIoe HX CoBMaeHHe. Ito 
CBUJETEIbCTBYeT O TOM, 4YTO OCOGeHHOCTH O6pa3z0BaHHA MepBMYHOM MposyKunH 
B NOBEPXHOCTHbIX COAX B Pa3JIMYHbIX paHOHaX OKeaHa BJIMAIOT Ha BCIO MHOFO- 
KUJIOMeTPOBYI0 TOJULY BOX H TeM CaMbIM — Ha XapaKTep NOHHbIX OTIOXKeHUE. 

[panulbl pacmpocTpaHeHuA pa3JIHYHbIX MaCC MIaHKTOHa HeCKOJIbKO Me- 
HAIOTCA MO Ce3OHaM H MO rosaM, HO COCTaB JOHHbIX OTOXKeHUM OTParxkaer Kak Obl 
CPeMHIOIO KapTHHY 2KHM3HCHHBIX ABJICHHM, KOTOPbIe COBEPIMaIHCbh B TedeHHe JIM- 
TeJIbHOrO BPeCMeHH B BOJe Hal WHOM. 

Tleppuunaad npoxykuna, pacnpeyesenve Onomaccbl MlaHKTOHA H pbi6 B Mesa- 
Tad, TAKUM OOpa3soM, TeCHO B3aHMOCBASAHbI. OT NPpOLYKUMU WIaHKTOHA B Me- 
Jara 3aBHCHT OOusIHe OPraHHuecKHX BelleCcTB B Wax Ha Je. B cuy 9TOrO 
mloulyuaeTca OONbIUIad CTeMeHb CXOJCTBa MPH CpaBHeHHH KapT pacnpesenenna 
WlaHKTOHa, PIO MH OpraHOreHHBIX rpyHToB. B pa3smHuHEIX OvoreorpadPuyeckux 
oOO6NacTAX OKeaHa OMOMOrMYeCKHe MpoOleccbl MpOTeKaloT HeOAMHAKOBO; B KOM- 
MuleKce OHH XapaKkTepH3yIOT 9TH OOACTH. 

Tlonyuenupie pe3yJIbTaTbl MO2KHO HCMOMb3OBaTb TaKx*Ke elle B JBYX OTHOILEe- 
uvuax: 1. Pationb! okeaHa C MOBbIINeHHbIMA KOHIeHTpallMAMH OpraHHyeckoro 
BeIIleCTBA B HWlaX CBUJeTeEIbCTBYIOT 06 OOMJIHH %KH3HH B BEPXHHX COAX BOJH. 
CreOBaTeIbHO, NO PTpyHTOBOH KapTe MOXKHO YCTaHOBHTb BO3MOX%KHbIe paHHUbl 
pacnpeyeneHua MiaHKTodarow CpeAM MpOMbICOBHIX PbIO H KUTOB (No Kpalinelt 
Mepe B Mepvo OTKOpMa). . 

2. Bmecre c TeM, reOJOrOB, 3AHMMAaIOWUIMXCA BOMpOCaMH MpOowcxo*KAeHuA M0- 
JI@3HBIX HCKOMaeMbIX (OcOGeHHO HedTH), CBA3AHHBIX C XKXHBbIM MHPOM OKeaHOB 
W MOpel, JOMKHO HHTepecOBaTb BbIACHeHMe pacmpeseeHuA MWaHKTOHAa, MO- 
CKOJIbBKY KOJIMYeCTBO HM COCTaB OPraHHYeCKUX BelleCTB B WlaX 3aBHCAT OT OOH- 
TaTeIeH TOU BOXbI Ha HOM. 


VuctutyT oKeaHoworuu Tocrymuato 
Axajemuu Hayk CCCP 4 X 1957 


ILHTHPOBAHHAS JIATEPATYPA 


1B.T. Boropos,K.B.Bekaemuumes, JAH, 104, Nel(1955).?B.T.B oropos, 
M. E. Bunorpagos, Tp. Mucr. oxeanon., 18, 113 (1955) °®B. IT. Boropos, 
M.E.Buuorpados, JAH, 102, Ne4 (1955), *T.C. Pace, Pui6n. xo3., Ne 7 (1955). 
5H. B. Mapwuu, Pin. xo3., Ne 7 (1955). 
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Nloxaann Akagqemun nayk CCCP 
4958. Tom 118, Ne 5 


TEXHUYECKAS PH3HKA | 


B. A. BYPOB u B. A. KPACHJIBHHKOB 


HEMOCPEJICTBEHHOE HABJIFOJEHHE HCKA)KEHHS POPMBI' 
MHTEHCHBHbIX YJIbTPASBYKOBbIX BOJIH B )KHAKOCTH 


(IIpedcmaenexo axademuxom JI. H. Cedosoim 31 VIII 1957) 


1. B paOore (‘) na 4acrore 1,5 Mri 4 HHTeHCHBHOCTH JO HECKOJIBKUX BaTT | 
Ha KBaflpaTHbIlt CaHTHMeTp MpH MOMOMIM CMeKTpasIbHOrO aHaJlM3aTopa ObiJO | 
9KCIE€PHMeHTaIbHO flOKa3aHO MCKaxKeHHe CHHYCOHaIbHOH YJIbTpa3sByKOBOu 
BOJIHbI B XKHJKOCTAX TO Mepe YBeJIHYeHHA PaCCTOAHUA Mey u3yyaTesieM 
WM IIpHe€MHUKOM: HaOJ1OJaJloCcb BOSHUKHOBeHHE, POCT, CTaOHJIM3alMA M MOCMeLy10- § 
ee YObIBAHHe AMIWIMTYIbI rapMOHMK. Ha poub sTOrO UCKaxKeHHA B YBeMYeHHH 
NOFOWeHHA BOJIH KOHeYHOK aMIMIMTYZbI 10 CpaBHeHHIO C MOFOULeHHeM BOJIH | 
O6eCKOHEYHO MaJIOM aMMVIHTYAbI ObWIO yka3aHo B paboTax (?,°). 

M3yyenHe HCKaxKeHHA COPMbI BOJIHbI JIA Pa3JIMUHbIX MHAKOCTeH, MPH pa3- 
JIMYHbIX HHTCHCHBHOCTAX YJIbTpa3sByKa HU Pa3JIMYHbIX YacTOTaX MMeeT CyIlecT- 
BeHHOe 3HaveHHe JIA UCCIeMOBAHHA OCOOeHHOCTeM PacpocTpaHeCHHA HHTeHCHB- § 
HbIX YJIbTpa3BYKOBbIX BOJIH B 2%HAKOcTAX. []pumeneHublt B paOote (1) MeTox | 
HaOJOJeCHHA Hall MOBeeHHeEM TapMOHUK B BOJIHe KOHEYHOH AMIVJIMTYAbI HMeeT 
CBO IIpeHMyllecTBa MH HefocTaTKH. K uncay NepBbIX OTHOCHTCA BbICOKaA YyB- 
CTBUTCJIbHOCTh MeTOa; OKaSbIBaeTCH, HallpHMep, BO3MOXKHBIM OOHapy2xKeHHe 
Ha uactote 1 Mrij rapMOHHK BbICOKHX HOMePOB B BOJle IPH HHTCHCHBHOCTH MeHee 
4eM JlecATbIe JOJIM BaTTa Ha KBadpaTHbIM CanTuMeTp. HefocTaTKOM MeTOJa AB- 
JIACTCA CPaBHHTeIbHO CJIOKHbIN H TpyOeMKUM CnocoO H3MepeHHA AaOCOJIOTHBIX 
SHa4eHHH aMIVIMTyAbI rapMouuK. IIpenxcraBsaeT HHTepec NOMbITaTbCA Henocpel- 
CTBeHHO HaOw0JaTb POpMy pacMpocTpaHsAroMleHcA HHTCHCHBHOH YyJIbTPpasByKO- 
BOH BOJIHbI B 2XHAKOCTH. Oka3blBaeTCA, YTO STO BOSMOXKHO MPH HHTCHCHBHOCTAX 
B H€CKOJIbKO BaTT Ha KBaJ[paTHbIlt CAHTHMeTp Ha YacTOTaX MerareplleBoro Aua- 
la3oHa. 

2. YcraHoBKa JIA TaKOrO HaGJIOeHHA COCTOUT U3 KBaplleBoro usyUaTeNsA,. 
TMTaeMOro MOULHbIM payMoreHepaTopom *. 

Ksapllepad miacrHuka Juametpom 60 MM Nomellaiacb B CMellvasIbHOM Kap- 
Tepe, 3aMOJIHEHHOM OUMILCHHbIM TpaHCOpMaTOPHbIM MacCJIOM. OdcpekTUBHaA 
(pa6ouad) MOBepXHOCTb KBapleBOlt miacTHHKH Mamerpom 30 MM Haxoluacb 
Ha paccTosHun 17 MM or uccaekyeMol 2xHAKOCTH (AUCTHIMpOBaHHad Boa Np 
KOMHaTHOH TeMilepaType), OT KOTOpoll KapTep C MaCJIOM OTAeMAICA NOMYBOMHO- 
BOM CTeKIAHHOH MlacTuHKoit. 

MnrencuBHocTb yslbTpasByKa uacroTh! | Mr wa paccrosnuH 1 cm oT 
MWIaCTHHKH, OMpeeeHHad KaJIOPHMeTPpUYeCKHM MeTOOM TIpH MOMOMLH U3Me- 
PeHHA MOBbIWeHHA TeMMepaTyPbl XUAKOCTH B [blOapOBCKOM cocysle (O6beMOM 
600 cm*) 3a HeOobuIoe BpemaA aKcHOsHuMH (1—2 cek.) cocrapnana 40 Br/cm2. 
OTa WHTCHCHBHOCTb COOTBETCTBYeT H3ObITOUHOMYy (akycTMuecKOMY) JaBseHITO 
B ~ 10 atm. Kiopera pasmepom 1032020 cM, B Koropoii npousBomMauce 


* TIbesokpaplesbiii H3ulyuaTeuib H MOULHBIIi paduoreve patop Onuiu paspa6oTaHbl Mo pyKo- 
Boxctsom A. K. Bypoza s Jla6opatopuu anMsoTponHEx crpyKtyp AH CCCP. 
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H3MepeHHA, Oba CMOHTHPOBaHa B AeCTKOM MeTasIMYeCKOl crTaHHHe Co cTporolt 
| @ukcalueli u31yaaTesA H BOSMOXHOCTHIO YCTAHOBJIEHHA MapaJIeJIbHOCTH H3J1y- 
yaTeiad H NpPHeMHHKa UM JlaJlbHeHIMM COXpaHeHHeM 3TOH MapadienbuocTH mpH 
nepeMellleHHH MpHemunka. JlasbHHuM KOHELL KIOBETHI HM@J AKYCTHUECKYI0 JIOBYLI- 
KY CO CTe€HKaMH, OKJICCHHBIMH 3BYKONOMIoulaiouleH pesHHol. B KauecTBe 


Puc. 1. PopMa ybTpa3sByKOBOM BOMHbI c yacToTOH | Mri MW MHTeHCuBHOCTHIO 40 BT/cM? Ha 
pacCTOAHMAX oT McTouHHKa 2, 10, 20 u 48 cm. (AucTHanupopaHHas Boa) 


TIPHeMHUKA ACMOb3OBaacb KBaplleBad MacCTHHKa C pe30HaHCHOL ‘yacToO- 
Toi 11,5 mri, MuamMertpomM 25 MM H JMameTpom cepeOpeHua 22 MM. Ora 


ain 


30 cm 


Puc. 3. IIpomentHoe coflepxkanne amity Abt 
Puc. 2. 3aBHCHMOCTb aMIIUTYAbI NepBbIx TapMOHUK Mo OTHOUICHHIO K epBol rapMOHUKe 
| wiecTH rapMOHHK OT paccTOAHHA (ocHoBHaA BOJIHa) B 3aBHCHMOCTH OT paCCTOAHHA 
| WylacTHHKa ToMellalacb B CMelMalbubIi Lepxatesb, CilesaHHbIit Takum OOpa- 
| 30M, UTOOLI OH B HaMMeHbileli CTeNeHH CO3aBal OTPaxKeHWe M TEM CaMbIM He 
O6pas0BbiBal cTOAUNe BOHbI. Carnal C MpHeMHUKa NoflaBalicA Ha YCHJINTCJIb 
ocunsmiorpada VO-4, nonoca mpomyckaHua KOTOpOrO COCTAaBUIAeT 6—7 mri. 
Tlockoubky W3MepeHHA MPOBOLMHCbh Ha OCHOBHOM uacToTe | Mil, YYBCTBUTEIb- 
HOCTb KBapleBOro IIPHeMHHKa B Npefesax NOMOCHI MpOyCKaHWA MO2KHO B MePBOM 
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TIPHOJIM2KeHHM CUHTATh MOCTOAHHOL. KoaddulwextT Behe BOJIH non : 
uzyyatena (Ha paccroaHuu 5—7 cM) He MpeBblllas 10—12% u fasee p Me | 
JIMYeHHM paccTOAHUA MexKLy M3tyyaTeeM HW MPpHeMHHKOM CHU KaICA HO o—~/ ”0- 
TounocTh H3MepeHHH B OCHOBHOM oOMpefeneTcH HaJIMYHeM CTOAYHX BOJIH H 
; a Hama B 10—15%. } 
"ee pne 1 npuBefena ne OcIIMIOrpaMM (pOpMbI YJIbTPpasBYKOBOH BOJI- 
Hbl Ha pag/IMUHbIX PACCTOAHHAX OT H3IyUaTeA, ccpoTorpacupOBaHHbIx C pxpaay 
ocuuanorpaa. AcHo BUAHO, YTO OMu3KaA K CHHYCOMJaJIbHOM BOJIHa Ha paccTOA 


Huu 2 cM OT uayyatena (3,7 CM OT KoseOuHOWeHCA KBapleBOH JIaCTHHKH) Jawee- 
HauMHaeT UcKaxKaTeca. [lonpusner- 


cA KpyTOH QpoOHT, H BOHAa BCe 
6oulee H Gomee MpHoOperaeT MHVIO- 
o6pasnyio cbopmy. AmmuurTyza 
BOJIHbI IPH YBeJIMYeHHH paccTos- 
HUA OT H3JyyaTeA MOCTemeHHO 
yYMeHbilaeTca, (pouT mocIe O- 
CTH2%KCHHA  MAKCHMaJIbHOH Kpy- 
TH3HbI HeECKOJIbKO CrvlaxKHBaeTca, 
HO BOJIHa MO-MpexHeMy pacmpo- 


cTpaHaeTcA, HMeaA MHO0OpasHyt0 


Puc. 4. Uckamenne Vier aae CRO BOJHBI YAaCTOTE! opmy. SABHO BbIpPaxKenHast MHJIO- | 
1 mru, M MHTeHCHBHOCTH 35 BT/cM” B BOZOMpOBOAHOL 
pole Ha paccTOAHMM OT U3yyaTemA 22 cM. a — ue- oOpasHax (OpMa BOJIHbI TOBOPHT O 


pes 0,5 cex., 6 — 4epe3 35 cek. Mocule Hauaa u3- TOM, 4TO Mbl HMeeM B_ Hallie » 
JyYeHHA YIbTpasByKa cayuae Jello C BOJIHAMH, KOTOPHIe | 
IIpHOM*KaloTcA K CMaObIM MepHo- | 
JIMueCKUM YapHbIM BOHaM B 2XHAKocTH. IlomyyeHHble Ha Pa3MUHbIX pac- | 
CTOAHHAX OT H3yuaTeA OCIHIOrpaMMbI rpacbwyeckH aHaM3HpoOBasuCcb Jawee » 
aHau3saTopom Majyepa. Ha puc. 2 wu 3 NpHBeyeHb! pesyJIbTaTbl TaKOTO aHaJH- 
3a. 3 puc. 2 BUAHO, YTO AMMVIMTYZa OCHOBHOH BosHbI (I rapMoHuKa) Mamaer. 
¢€ paccTOAHHeM CHauasia MeWICHHO, 3aTeM,MO Mepe TOrO Kak BOJIHa HaOupaeT 
MCKaxKeHHe, 9TO MaeHHe CTaHOBHTCA Ooslee ObicTpbIM@. BMecTe c 3THM = aM- 
IWIHTYAbl BTOpOH, TpeTbeH M Oomee BbEICOKHX HOMePOB TapMOHHK YBeJIMUH- 
BalOoTCA, JOCTHrawoT MaKCHMYMa HM 3aTeCM HaUHHaIOT YMeCHbIUWATbCA. OTH pe- 
3YJIbTaTbI HaXOAATCA B MOMHOM COOTBeETCTBHH C aHHbIMH padorTot (?). 

V3 puc.2 BuyHO TaKxKe,YTO paccTOAHHe,Ha KOTOPOM BTOpad rapMOHHKa JOCTH- 
raeT MakKcuMyna, cocTaBaeT OKOJIO 10 cm. M3MepeHua MeTOJOM, NPHMeHeEHHBIM 
B padorte (*) Ha uacTote | Mril Np HHTeHCcHBHOCTH | BT/ cM? JaioT JIA paccTOAHHA 
cTaOwiM3aluu 3HayeHve 40 cm. Takum 06pa30M, HaJIHIlO 3aBHCHMOCTb paccToa- 
HHA CTaOWIM3allMH OT HHTCHCHBHOCTH (MPH MpOuHX PaBHbIX yCJIOBHAX). OrTme- 
THM, 4TO C NOBbILNeHHeEM HOMepa rapMOHHKH MaKCHMYM rapMOHHKH HeCKOJIbKO 
cMellaeTCa B CTOPOHY OOJIbUIMX paccTOAHUH. Oro HaOIOMaeTcA Takxe pu 
MeHbINMX MHTCHCMBHOCTAX MPH H3MepeHHAX MO MeTOAY, NPHMeHeHHOMY B pa- 
Oote (*). SameruHM elle, YTO, HampHMep (cM. prc. 3) MakcuMyM 2-ii rapMOHHKH 
cocTaBseT OKONO 38% OT BeJIHMYMHbI aMIMJIHTYIbI OCHOBHOM BOJIHbI; A 
WfleabHOH QopMbl MuOOOpasHOH KPHBOH Cc OecKOHeuYHO KPyTbIM (pOHTOM 
BTOpad TapMOHHKa MO aMIMVJIHTye MomKHa coctapliaTb 50% oT BeNHUMHbI 
AMIMJIATYIbI OCHOBHOH BOJIHBI. 

Ha puc. 3 mpHBesenbl KPHBbIe MPOWeHTHOrO cOLep2xKaHHA TaPMOHHK MO OTHO- 
INeHHIO K aMIWIMTYe OCHOBHOHM BOJHEI. OTMeTHM, UTO O6aCTb Goslee HIM MeHee 
CTAOWJIbHbIX 3HAYeHMH STAX TAaPMOHHK CocTaBAseT OKOO 16 cm. B 9TOM yyuacTKe 
BOJIHY MOXKHO CU4HTATb OTHOCHTeIbHO CTaOHJIbHOH mo dopme. 3ameruM TaK- 
2Ke, UTO MAKCHMYM AMIWIMTY rapMOHHK Ha prc. 2 u 3 He CoBMayaer. 

4. IIpu na6mo0genun ucKaxkenua COpMbI BOHbI ObwIO 3ameueHO, 4TO 
3Ta (POpMa MeHsAeTCA BO BPeCMeHH; MPH JVIMTebHOM M31YYeHHH HW ocTaTOUHO 
OOJIbLIOH MHTCHCHBHOCTH KapTHHa, B OCOOeHHOCTH B CBexKeHAaIUTOH BOJOMpOBOL- 
HOH BOe, BOOOUe CTAaHOBUTCA HeycTOunBol. U3mepenua MpoBO_MMHCb Hamu 
MIpH HHTeCHCHBHOCTAX He Oolee 35—40 Br/cM?, Tak Kak MIpH OO/I IM X HHTCHCHBHO- 
CTAX POPMa_BOJIHbI Oblla CAMUIKOM HeYCTOMYMBOH, YTOOBI ee MOXKHO ObIIO YauHO 
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‘CPOTOrpapupoBaTh C 3KpaHa KaTOMHOrO OctMAMOrpada. Ha puc. 4 npegcraBse- 
HbI MepepHCOBaHHble ABe OCIMIJIOrpaMMBl, MOJIYYeHHbIe B BOAONPOBOAHOH Bore 
Ha paccTosHHu 22 cM OT wH3y"uaTeId MpH UHTeHCHBHOcTH 35. BT/cM?. 
‘OcliHJIorpamMa @ Momyuena yepes 0,5ceK. mocme Hayaa u3ryuenus. Bugua 
]) Bone CHMMeTpH4Had MHMOOOpasHad (opMa BOJIHbI; HeKOTOPad Mybcalua 
‘OKOJIO BEPUIMHbI NMJIbl, KaK H Ha coTorpaduax puc. 1, oObacHsAeTCA, nNO-BHAN- 
MOMY, HeJOCTaTOUHO WIMpOKOH MoMOcoH mponyckaHuA ycuJIMTeNeH B OCLLMIIO- 
rpade. Uepes neckombKo (5-7) cekyHA aMMWIMTya yMenbulaetca u opMa BouI- 
HbI CT€HOBHTCA HeECHMMeTPHYHOH. Co CTOPOHbI OTPHWATebHBIX JaBeHHH mpo- 
-MCXOMT cpesanve octporo 3y6ua nub. Jlanee sTOT mpollece ycumuBaetTca, aM- 
\TWIKTY]la 2e, OCTABaACb HECKOJIbKO MeHbIue NepBOHaYaJIbHOM, CTAHOBUTCA He- 
YcTOHYMBOH, MeHAA cBoI0 BelHuMHy. Ha oclusorpamme 6 puc. 4, noy- 
YeHHOH Yepes 35 ceK. NOCe Hatasla U3 y4eHUA, OTUETIMBO BUHA 9Ta ACMMMET- 
puxaA dopMbl, a TakxKe HECKOJIbKO MeHbillee 3HaYeHHe aMIMVIMTYbI M0 cpaB- 
HeHHIO C MepBOM OCIIMIOrpaMMOH; Np STOM HaOsIOMaeTCA Take HekOTOpoe 
CrviaxkuBaHHe nepetHero dpouta. 

OTM ABJIGCHHA, KaK HAM KaxKeTCA, BbISbIBAIOTCA KABHTAILMOHHbIMH Mpollecca- 
Mu. Tak, acHMMeTpHa (bopMbI KPHBOH MOXeT ObITh OObACHeHAa TeM, YTO B MOJY- 
|“ epHod, paspexeHua, OarofapA BO3MOXKHOMY OOPa30BaHHio KaBUTallMH, UMeIOT 
MECTO OOJIbIUMe NOTepH B BOJIHe, YTO MPHBOAUT K CBOeEOOpasHOMY akyCTH4YeCKOMY 
JleTekTHpoBanuio. CosBmelleHHe OciHIvIorpaMM puc. 4, No3sBouaeT npHuTH 
K 3aKJIIOUCHHIO, YTO CpesaHHe HMKHEFO 3yOla NMJIbI MpOMcXoAUuT Mpu u3O6bI- 
TOUHOM JaBJICHHH, MPHMepHO COCTaBJIAIOUleM Be aTMocdepbl. Ota BeIMYHHA 
NIPHOJUSHTeIbHO COOTBETCTBYe€T MPOUHOCTH Ha PaspbIB OoraToOH Ta30M BODHI, 
‘Kako ABJIAeTCA BOJONpPOBOAHad BOa. YMeHbUIeHHeE aMIMJIHTYJbI BOJIHbI CO 
BpeMeHeM, a Tak?Ke ee HeCTAOWJIbHOCTb TaK?Ke, I0-BHAZMMOMY, MOFryT ObITb 
OObBACHEHbI NOCTeNeHHBIM pasBHTHeM KaBUTAalluH. 

OTMeTHM, 4TO B JMCTHIIMpOBaHHOH BOJe MpOMCXOAAT B OCHOBHOM Te Ke 
ABJICHUA, UTO H OMMCaHHble BbIMIe, TOMbKO B HeCKOJIbKO Ooulee cladoh cope, 
UH WA UX MpOABMeEHHA MPH 3TOM TpeOyeTca Ooulblle BPeMeHH. 

OrmeTuM Tak?Ke, TO B CBA3H C OOOH 92IeEKTPONPOBOHOCThIO 

BOJONPOBOAHOH BOAbI Np H3MepeHuUAX HEOOXOAMMO OOeCIeYHTb WIeEKTPHYeECKY1O 
 M30JIALWIO MEK LY WIEKTPOLaMUv MpHeMHOHM KBaplWeBOH MWwlacTHHKH. 

B (*) reoperHuecKH yKa3aHo Ha BOS3MOXKHOCTb AKYCTHYECKOLO AeTeKTHPOBaHHA 
Mp pacmpocTpaHeHHH 3ByKa BOM3H KPHTHYeCKOH TOUKH. SBIeHHe yJIbTpasBy- 
KOBOH KaBHTallHu, XapaKTepH3yeMoe TeM, UTO B BOJIHe Pa3spexKeHHA HMECT MECTO 
pacnay, cucTembl Ha JBe dba3bl — ra3 WM XHAKOCTb, CBA3AHO B_ OlpeseseHHOu 
CTeleHH C KPHTH4YeCKHM CocTOAHHeM BellecTBa. I[pu pacnpocTpaHeHuu yJIbTpa- 
3BYKOBHIX BOJIH OO/JIbIIOH HHTCHCHBHOCTH B %KHMAKOCTH MPH HaJIMUHH KaBHTAallHu 
BO3HMKaeT ONMCaHHOe HAMM ABJIGHHe AKYCTHYeCKOTO JeTeKTHPOBaHHA, Ha BO3- 
MOXKHOCTb KOTOPOrO BOMH3M KpHTHMYecKOH TouKH yka3biBan HM. 3. Mumiep. 

B pesysbratTe MpodesaHHblIxX HaMH 9KCIepHMeHTOB MO2%KHO, TaKHM OOpasom, 
YTBepxKaTb, YTO MPH pacnpocTpaHeHHU B XMKHKOCTH YJIbTPa3BYKOBbIX BOJIH 
KOHeEYHOH AaMMJIMTYIbI UMeroTcA, MO KpaHHel Mepe, ABa Pa3JIMUHbIX XapakTepa 
ucKaxKeHHA: 

a) HCKaxKeHHA, BOSHUKAaIOlNe BCeACTBHe HeJIMHCHHOCTH YpaBHeHHA COcTOA- 
HUA HW YpaBHeHHA J BYKeHHA; 

6) ucKaxKeHHA, BOSHHKalolMe W3-3a KaBHTalHu. 


| Jla6opaTopuA aHM30TPONHBIX CTpyKTyp Tlocrynuso 
| Axaylemun Hayk CCCP 25 VIII 1957 
Mockosckuli rocyapcTBeHHbIM yHHBepCHTeT 

um. M. B. Jlomonocopa 
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TEXHHYECKAA ®H3HKA\ 


B. M. rJIA30B u B. H. BHT A IPOBMY 


K BOMPOCY 0 BE3IN®®Y3KHOHHOHM KPHCTAJJIN3SAUMN 
METAJIJIMYECKHX CILJIABOB 


(IIpedcmasaeno axademuxom I. B. Kypdiomoeeim 20 VII 1957) 


BaxkHeliwiuMu CiecCTBHAMH JeCHAPHTHOH KpucTalIM3alMu ciyaBoB ABIA-' 
JOTCA BHYTPHAeHApHTHaA MMKBallus (*,”) WM reTeporeHHOCTb BTOpOrO nopAaKa 
B KpucTalax TBepxoro pacTBopa MuorodasHpix cmlapoB (°). Wccnezo- } 
Bala 9THX Byx aABleHult (*°) BCKPbWIM HeKOTOpPble 3aKOHOMePHOCTH B | 
NOBeCHHM MeTa/JIMYeCKHX CIlaBOB MPM UX KPUCTa/IM3allMM, KOTOPBIeC } 
MO3BOIMJIM ClelaTb HOBbIe JONOIHEHHA K TeEOPHM KpPHcTalu3salun. | 

Ha ocuope TeopHH Oe3qud- | 
(by3HOHHBIX MpeBpamenult (° 1) | 
B padote (1?) ObIH pa3BHTbI j 
NpeNCTaBeHHA 0 TPpHHWHMHasb- | 
HOH BO3MOXKHOCTH Oe3Luddy- | 
S3HOHHOH KPHCTaJJIM3allHH Civla- 
BOB. Onupascb Ha 3TH HJeH, 
MbI B HaCTOAMeH paOoTe pac- 
CMaTpHBaeM COBMeCTHOe BJIMA- 
HHe CKOPOCTH OXJiaxKJeHHA HW 
cocTaBa clwiaBa Ha  CTelleHb 
PasBeTBJICHHOCTH J@HAPHTHDbIX 
(bopM pocta KpHcTasIOBC yue- 
TOM JBYX BO8MO2KHbIX THIOB 
B3aHMOJeHCTBHA KOMMOHEHTOB: 
(uMeeTCA B BUY paccmoTpenue | 
Pa3BeTBJICHHOCTH ICH PUTHbIX ~ 
(PopM pocTta NepBHYHEIX KpHc-— 
TaJIJIOB B CHCTeMax, OOpa3yio- © 
Puc. 1. 3Hauenne Beoeapne zacrs a eee WHX OrMpaHHYeHHble o6acTH - 

re 
chnakos “9. cayeatx® vouAKenan(G)! Wi Tasers ee aes Wea a 
(6) TemnepatypHoii ycroiiunpocTu o6pasyiomerocsa OcHoBHEIMU NPHYHHAaMH, TO 
TBeporo pactTBopa KOTOPBIM peaJIbHbIn mMpollecc 
: oOpas0BaHHA KPHCTaJIOB mpo- 
HMCXOAUT NYTCM JCHAPHTHOH KPHCTaJVJIN3alun, ABJIAIOTCA HepaBHOMepHoe pac- 
mpeesene rpawMenTa KOHILCHTpallM U CTeMeHH MepeOxaxKeHHA Ha PaSHbIx 
yuacTkax pacrytulero Kpuctana ('* 1%), 

IIpu nepeoxnaxkenHu cnviaBa m1060ro RanHoro coctapa WO TeMnepatyp o6- 
WacTH tytaly (puc. 1) Bemw4yuHa H3806apHO-“30TepMHOrO NoTeHIWama %-TBep toro 
pacTBopa OyJer Coble H30OapHO-H30TepMHOrO NOTeHUMaa KULKOTO pacTBopa 
L Toro »Ke cocTaBa, M KpHCTaMSallUA pa3sIMUHEIX CHVWIaBOB B 3TOM WHTepBasle 
TEMNepaTyPp MOET MPOMCXOAMTb TOKO AudpySHOHHIM MYTeM Jo TocruxKeHHA 
PaBeHCTBa XMMHYCCKHX NOTCHIMaIOB KOMNOHEHTOB B TBePpJOM HM XHAKOM pac- 
TBOpax. 
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IIpu nepeoxaxkjeHHu cmiaBoB HwKe JHHuN tat, MBI BCTpeyaemca c O6parT- 
HIbIM COOTHOUICHHEM M300apHO-H3OTePMHBIX TOTCHUHAIOB %KUAKOM UM TBepsoL 


Tlostomy MpH MOBBIMIeHHbIX CKOPOCTAX OXJaKICHHA, KOTOPHIe MPUBOLAT 
MepeoxJaKeHHAM JO TeMMepaTyp HMKe JIMHWM PaBHbIX 3HaveHHHM U300apHoO- 
M30TEPMHBIX MOTeHUMaOB TBepAOH HM 2wUAKON cba3 OMHOrO HM Toro %e cocTaBa, 
WHETHYeCKH OO/lee BbIFOMHOH OKa3bIBaeTCH Oe3qudpy3sHonHad KpucTau3a- 


IA, IpHBOAAWaA civwiaB B MeTacTaOusbHOe cocrosHHe (Z,, A cnsasa II), 


a He B CTaOuuIbHOe (Z, fA Toro 2Ke cruiaBa). 

Ilo Mepe yBeuIMYeHHA CKOPOCTH OXJaKIeCHHA, a CeEMOBAaTebHO, HU YCHMeHUA 
obexta Oesquppy3sHouHOH KpucTaM3aluu, rpayveHT KOHIMeHTpallun nepe- 
cTaeT IIPpeMATCTBOBAaTb POCTY OTJeJIbHbIX Y4YACTKOB KPHCTasla, B pesyjbTaTe 
yero HaUMHaer CYUeCTBEHHO OCaOeBaTb POJIb OLHOTO H3 OCHOBHBIX akTOpoB, 
CMOCOOCTBYIOMUX Pa3BHTHIO JeHApHTHOM KpucTaniMsanMN. BarkueiiuM cieq- 


Mepexofle 3HaYeHUA CKOPOCTM OXJaxKeHHA CIaBa 3a KpuTMyecKy1o (MOA KpHu- 
THUECKOH CuleLyeT MOHHMATb CKOPOCTh OXJIaKTeHHA, IPHBOLAULY!O K Mepeoxsaxk- 
} WeHusiM WO TeMMepaTyp, MpW KOTOPHIX Mpeoblalaioule OKa3bIBaeTcaA Ges qudipy- 
}3HOHHAA KPHCTaIu3alia). 

TlostoMy 3aBHCHMOCTb CTeNeHH pa3BeTBJICHHOCTH J@HAPHTOB OT CKOpocTH 
OXJaKNMeHHA MpH KPHCTaIM3alMH HMeeT MAKCHMYM, COOTBETCTBYIOUIMM KpH- 
THYUeCCKOH CKOPOCTH OXJIaKTeCHHA WIA WaHHoro ciaBa. 

M3menenne cocTaBa CivJlaBa Mp JaHHOM CKOpOCTH OXJaKeHHA CeLYIOULUM 
,00Pa30M BJIMAeT Ha Pa3BeTBJICHHOCTh Je@HAPUTHbIX (OPM pocta KPHCcTaJJOB: 
PaccmoTpuM culyualH YMeHbINeHHA TeMMepaTypHOH ycTowuMBocTH O6pa3yt0- 
h ikeroca TBepforo pactTBopa (puc. | a). YBemuyuenne cosep2xaHuA BTOPOrO KOMMO- 
‘HeHTA JWI BC€EX KPHCTAJWIM3YIOUNMXCA CIMaBOB MpHBOAHT K YMeHbUIeHHIO CTe- 
‘HeHH NepeoxsaxkKJeHHA KPUCTAaJIM3YIOULUXCA CMJIaBOB Pa3HOTO COCTaBa NO OTHO- 
‘I€HHIO K paBHOBeCHOMY JIMKBHUAycy JMarpaMMbl cocrosHua (puc. | a, mepeo- 
|xlaxkneHue jo t,). 

B ciuiaBax, Id KOTOPbIX paCCMaTpHBaeMad CKOPOCTh OXNaKTeHHA ABIAeT- 
| CA 3akpuTuyeckoH (puc. 1 a, cocraBbl oT C, Wo Co), yBemH4YeHHe KOHUeHTpalluu 
| BTOporo KOMMOHEHTA B CIWIaBe JOJIKHO CIOCOOCTBOBaTb YBeIMYCHHIO pasBeT- 
BIICHHOCTH J[@HPHTOB. 

Jina cmmapos, Wonamawlulux B JOKPHTHYeCKHH HHTepBasl KOHIWeHTpallul 
‘WWIa TaHHoOK cKopocTu oxaxenua (puc. | a, coctaBbl oT Co Wo C,), yBemmueHne 
COJep2xKaHHA BTOPOrO KOMMOHEeHTA JOJIXKHO CMOCOOCTBOBaTb YMeHbIMeHHIO pa3- 
| BerBuleHHOCTH J@HIPHTOB BCJIEACTBHe YMeCHbUIeHHA CTeMeHH TepeoxaxKeHHA. 

Tlomo2xeHve MaKCHMyMa Ha KPHBOH 3aBHCHMOCTH CTeNeHH pa3BeTBJIGHHOCTH 
J@HIPUTOB OT CKOPOCTH OXaxKeHHA MPH YBeMYeHHH COJepxKaHuA BTOporo 
-KOMMOHeHTa B CiaBe JOJIXKHO CABUraTbCA B CTOPOHY OOJIbINIMX CKOpocTeli 
“OxmaxKJeHHA, TaK KaK CIWIaBbl C M€HbIIMM COJepxKaHHeM BTOPOTO KOMMOHeHTAa 
(paHblle WocTuraioT KpHTHYeCKOrO NepeoxsaKeHHA MpH MaHHOW CKOpocTH 
OXxJlaxKeHHA. 
| Tenepb o6paTumca Kk CJIyualoO MOBbILICHHA TeMMepaTypHOH ycTOMUMBOCTH 
oOpasyrouleroca TBepforo pactBopa (puc. | 6). YBemuueHne cofmepxKaHuA BTO- 
poro KOMMOHeHTAa B MHTepBale KOHMeHTpalul oT Cy NO Co Np WaHHOM cKopocTHu 
oxmaxkjenua (puc. | 6, nepeoxmaxyenve Wo t1), KoTOpad WIA HUX ABMAeTCH 
-WOKPUTHYeCKOH, MPHBOAMT K TOMY, YTO CTeIeHb Pa3BeTBJICHHOCTH JeHAPHTOB 
6yleT YBeIMYMBATLCA BCJIENCTBHE YBCIMYCHHA CTeNeHH MepeoxaxkKeHHA. 

IIpu nepexoge B 3aKpHTHYeCKHii HHTepBad KOHWeHTpauul (puc. | 6, cocTa- 
BbI oT Co WO C, mpH MepeoxsaxkeHuu Jo ti) yBeMYeHHe COJepxKanuA BTOporo 
KOMIIOHCHTA JOJI2XKHO IPHBOAHTb K ObICTPOMY YMeHbLICHHIO CTeMeHH PasBeTBJIeH- 
HOCTH Je@HPHTOB, TaK KaK POCT MepeoxX/aKeHHA MPH aHHOH CKOPOCTH OXJaxK- 
JICHMA C YBeIM4YeHHeEM KOHIeHTPallMH BTOPOrO KOMIOHEHTA B CIWIaBe yBeH4H- 
BaeT KHHETHYECKYIO BbITOAHOCTh Oe3Auppy3HOHHON KPHCTaJM3alUu, YTO,B CBOIO 
ouvepelb, IPHBOAUT K YMeHbUICHHIO BIMAHHA PpaMeHTa KOHIEHTPallM Ha CTe- 
Ne€Hb Pa3BeTBJICHHOCTH JCHAPUTHHIX (OPM pocTa KPHCTaJIJOB. 
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IlonoxeHwe MakKCHMyMa Ha KPHBOM 3aBHCHMOCTH CTeMeHH Pa3BeTBJICHHOCTH 
JICHAPHTOB OT CKOPOCTH OXJIaxKeHHA B STOM CJly¥ae MPH YBeJIMYeHHH KOHIeH- 
TpallMH BTOporO KOMNOHeHTa B CIWlaBe MOJKHO CABHraTbcH B CTOPOHY 
MeHbIUMX CKOpOCcTeli OXxJaxKeHHA, Tak KaK CIWIaBbl C MCHbIIMM COJ\ep2kKaHHeM! 
BTOPOrO KOMMOHEHTa JOCTHraloT KpWTMYeckoroO NepeoxaxKWeHuA Mp OoOb~ 
IWMX CKOPOCTAX OXsaKMeHUA. CXeMaTHYeECKH 3aBHCHMOCTb CTeNeHH pasBeT- 
BJICHHOCTH JleHApHTOB (C.p.f.) OT cocTaBa Vit pa3JIMYHBIX CkKOpOcTeHt 
OXJaKeCHHA MW OT CKOPOCTH OXJIaKeHHA JIA CMaBOB pa3sHOrTO COCTAaBa 
MOXKHO lIpelcTaBuTb rpacbwueckv, KaK NOKa3akO Ha pH. 2. 

BaxkHeHlIMM BBIBOJOM 43 

l 3 H3JIOXKEHHOLO ABJIACTCA TO, UTO! 
MUKporeTepOreHHOCTb KpHCTad-! 
JIOB TBepforo pacTBopa IByXx-! 
(ba3sHEIx cmaBoB (°), SABJISAIO- 
lacd MpAMbIM CJIe]CTBHeM! 
CTeNMe€HH Pa3BeTBJICHHOCTH JeE=! 
TpHTOB, JOuxKHa ObITb MaKCH-! 
MaJIbHOH MPH KaKHX-TO cpez-! 
HHX CKOPOCTAX OXJlaxKJeHHA, 
COOTBETCTBYIOMMMX KPHTHUEC-: 
kuM. B TaKoM cJlyuae, MCHOJIb- 
3yYH MeTOX MUKPOTBepocTH, 
TIpH MOMOULM KOTOporO MMHK-| 
poreTeporeHHOCTb KpHCTaJJIOB 
TBepforo pacTBopa jByxda3- 
HBIX CIWIaBOB JIerKO OOHapy- 
»*uBaetca (3,7,8), MOXxHO m0- 
Ka3aTb, B KaKHX ClwlaBax HW pu 
KaKHX CKOPOCTAX OXJIaxKTeHU® 
HMeeT MeCTO MaKCHMaJIbHat 
Pa3BeTBJICHHOCTb jleHJPHTOB. 
Jia sTOoH wenM cmaBbl CHCTeM 
Al — Cu, Al — Si u Al — Fe 
ObIIM OTJIHTLI C pa3JIMUHbIMB 
CKOpocTAMH OxvlaxKeHHA, 
BCleqCTBHe YerO KPHCTAaJVJIbI 
Puc, 2. CxemaTaueckoe u306paxenne sapucumocru crene- TBCPAOTO pacTBopa AByxcas- 
HM Pa3BeTBJICHHOCTH eHApHTos (c.p.j.) oT coctapa npn HbIX CNMaBOB, HMeA pa3JIMu- 
PasJIMUHBIX CKOPOCTAX OXaKNeHHA H OT CKOpocTH HYIO CTeNMe€Hb Pa3BeTBJICHHOCTH 


examine 3a ciasnon penaro cocTens B GAVWAE genApHTOB, TeTePOTeHASHDG 
TOHWKeH 'cTOli- 4 

uMBOCTH O6pa3ylomleroes TBepOro pacTBopa (v1 cooTer- BAIHCb B Pa3JIM4HOH creneHig 
cTByeT Mepeoxmaxkgennio flo ti, U,—fo fy u T. 1.) Panee Obuio moKa3ano (7,8), 


yTO Mocule JePopMallHu u OTHO- 
CHTeJIbHO KPaTKOBpeMeHHOTO OTKHra (50—100 uac.) muKporeTeporeHHoctTp He Hc- 
ye3aeT H Ce OUCH JIePKO MOXKHO OOHAPYXUTb METOLOM MUKpoTBepgOcTH. Ilostomy 
AJA JMKBUalnH NOCIeLCTBHH BHYTPUAeCHAPHTHOM AMKBaUMH CMaBbl aJlIOMMHUA 
c cofepxkanveo 4,6 u 8% Si, 6,8 u 10% Cu, 0,2, 0,4 1 0,8% Fe Ouinu npogeop- 
MHpoBaHb! Ha 30% u oTOwRKxXKeHbI MpH 400° B Teyenne 100 yac. Jlanee Oba uecse- 
JOBaHa 3aBHCHMOCTb MHKPOTBepAOCTH OT CKOPOCTH OXMaKTeHHA CNAaBOB pa3- 
JMuHOrO CocTaBa. JIA u3s6ex%KaHuA BIMAHUSA CTapeHHA CIWIaBOB U3MepeHHsA MUK- 
POTBEPLOCTH MPONSBONMIMCh HENOCpeACTBEHHO Nocwe 3akaiKH c 400°. Pesynp- 
TaTbl U3MepeHHh Na cuctembt Al — Si, Kak cpeyquve u3 20—25 3amepos, npes- 
cTaBsleHbI Ha rpaduKke pwc. 3. Ananoruunble no dopMe H 10 OTHOCHTeBHOMY 
MOJIOXKCHHIO MAKCHMYMOB KPHBEIe OBI MOMyyeHHI Avia cnviapoB Al — Cu yu Al — 
Fe. OuepHQHO, MaKCHMaJIbHad MUKPOTBeEPAOCTb KpHCTaVJIOB TBeploro pacTBopa 
WByXasHbIx CMMaBOB, 3aKaJIeHHbIX Nocse oTKUura upH 400°, orBeuaeT MaxKcH- 
MaJIbHOM MX MMKPOreTepOreHH3allMH U, CMeOBaTeMbHO, HaHOoubINel cTeneHH 
Pa3BeTBJICHHOCTH J@HAPHTOB CHaBOB B JIMTOM COCTOSHHH. 
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OTu JaHHble, a TaKKe JaHnble pasuorpaduyeckux ucceqoBanuh, Mowyuen- 
—upie B (7°) (cM. TakxKe (?7)), MOJHOCTHIO MOATBEPKMalOT H3JIORKeHHbIe MOMORKeHUA.. 
CyenaHHbIit BbIBOL O MaKCHMasIbHOH MHKpoOreTeporeHu3alluH KPHCTaJVJIOB. 
TBeporo pacTBOpa ABYyXWa3HbIX CM1aBOB MpH KaKUX-TO cpeHHX CKOPOCTAX. 


OXaxKJeHHA UMeeT MpakTHYecKoe 3Ha- 
yeHve IIpH YCTaHOBJIeHHH pexKHMOB 
KPHCTaJIM3alHH %XapOMpouHbIx (oco- 


OeHHO aJIIOMHHHeBbIX HW MarHHeBblx) 
cnvlaBOB, TaK KaK YBeJIMYeHHe KOJIU- 
uecTBa cYyOMHKpocKoNMyecKuxX 4dacTH- 


yeK BTOpOH da3bl B OCHOBe CIwlaBa 
JON2KHO CNOCO6CTBOBaTb YBeJIMYeHHI0 
*KapompounoctTy (18,1%). - 

CnelyeT OTMeTHTb Tak2Ke, YTO HccJe- 
JOBaHHA 3aBHCHMOCTH pa3BeTBJIeCHHOCTH 
| J@HIAPHTOB OT CKOpOCTH OxJIaxKeHHA 
MOrYT IPOJIMTb CBeT Ha HepellleHHbie 
BOMpOcbl B mpobJleMe rops¥eIOMKOCTH 
‘\esloro pxjla civlaBoB, Tak Kak pa3BeT- 
BJICHHOCTb J@HAPHTOB B MepByt!o O4epeb 
BIMAeCT Ha MOOKeHHe JIMHHM Hauasa 
JMHeHHOM ycaKu. Kpome Toro, Kpuc- 
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Ha BeHUHHY MMKpOTBepAOCTH KPpUCTaJJIOB 
TBephoro pacTBopa AByxX(pa3HbIX CIaBoOB CH- 
ctemp! Al—Si 


TalIIH3auuA CiJIaBOB CO CKOPOCTAMM OXJIaXJICHHA BbILIEe KpuTuyeCcKOH AaeT 
BOSMO2KHOCTb NOJIYYCHHA CIHJIABOB PaBHOBeCHbIX N10 COCTaBY, YTO oco6eHHO: 
BaxKHO IIPH HCCJICMOBaHHH WHarpaMM COCTOAHUA, HallpHMep MOJIYNpOBOAHMKOBbIX 
CHCTeM, Ie IIPOMecchi Audpy3uu Ype3BbIuaHHo 3aMeCJVICHbI. 
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Ilo nos, C6opx. Ipo6sempi Py a aaa 
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Le ele raspeaet © Bek Hun, 
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OQAEKTPOTEXHHKA | 


WV. Ji. OASA 


MHBEPCHPOBAHHE «HENJIAHAPHbIX» CXEM 


(IIpedcmaeaeno axademuxom B. C. Kyae6axuneim 5 1X 1957) 


V3 reopuu peseliHerx CXeM H3BeCTHO, UTO W0OOad H-oOpa3Haa CXeMa MO2XKET 
ObITh pasOx%eHa Ha CYMMY HeKoTOpbIX mpocTbix [l-oOpasubix CxeM. STo pa3- 
JIOXKeHHE MpPOH3BOAMTCA MO MeTOAy OmpeseeHuA Mele, BOSACHCTBYIOUMX Ha 
WaHublit 2leMeuT (*). TakuM 06pa30M, MO2KHO CUMTATH, UTO He CylleCcTByeT peeH- 
HOM CXEMbI, KOTOPYIO He/b3A ObIO Obl H30OpasuTb Oe3 NepeceyeHHH B MOCKOCTH 


yeprexa. IIpH avamuse peselHblIxX CxXeM MBI IIpoc/lexKMBaeM MYTH TOKAa OT 
OMHOH WMHbI K ApyroH, T. e. 


ee ate A eo oe manele gt rpaduvecku MIpOcJle2xKHBaeM 
Tang a g IyTb TOUKH, KOTOPbIH B JIKOOOM 
to +x {Lb—K cld ciryuae MOwKeT ObITh MpelcTaB- 
e ] — e — 5te—b-446  UWeH B BHAe MPAMOM JIMHHH, 
teta4 2h-c ~d43 aHaJIHTHYeCKH 2Ke OU€BH HO, YTO 
in iw he a Pe ,, PaBHOCHJIbHOCTH avslreOpbI JIO- 
| | | THKH He MOryT ObITb paBHO- 


CHJIbHOCTAMH OoOlee BbICOKOL 
ee cTelleHH, 4eM TlepBas. 

B cooTBercTBuH C MeTOJOM OMpeseeHHA Wenel, BO3AeHCTBYIOWIUX Ha WaH- 
HI 9JIeMeHT, MOXKHO YTBeP2KaTb, YTO CXEMbI, MOCTPOeHHbIe IA OMHUX UH TeX 
we YCJIOBHH HW OTIMYAalOlvecd [pyr OT Apyra TeM, 4TO B OAHOM H3 HUX MMeeTCA 
Ooubiee YHCMO OMHOSHAUYHBIX SJIEMCHTOB, OTMHUAIOTCA pyr OT Apyra He NpHH- 
IlMMHaIbHO, a KOHCTpykTuBHoO. IlostTomy To O6cTOATeMbCTBO, UTO BeTBH 275 


d — 
g ra aes 
ecd Com 
Fa [~~ 


Puc. 2 


u k (puc. 1), He uMeloT TOUKM MepeceyenuA B MOCKOCTH YepTexKa, B NpHHWUNMe 
He OKa3bIBaeT HUKAaKOFO BJIMAHHA Ha paOoTy CXeMbI H He MpemATcTBYyeT MpuMe- 
HeHHIO K Hel OObIUHBIX MeTOJOB aHaslu3a peeHHbix CXeM. 

CreopaTebHO, MpOcTpaHCTBeHHY!O CXe€MY MOXKHO Mpeoc6paso0BaTb B M0C- 
kyto H-oOpasnyio cxXeMy, KOTOpasd Ip 3TOM MpeocOpasoBaHHN OyerT COJep2xaTb 
HeCKOIbKO OOJIbIee YHCIO 3eMeHTOB. OHako Mo cymlecTBy Mpeo6pas0BaHHua 
ACHO, UTO 3TO YBeMMYeHHeE YACJa DICMCHTOB MpOWCXOAMT 3a CueT yBeHUeHHA 
WHCa OAHOSHAYHBIX SJIEMCHTOB H NOSTOMY ABJAeTCA (PUKTHBHbIM. 
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Tlajee, eC MHBepcHpoRBaHve MapaJebHO-MOCeMOBATeIbHBIX CXeM Ha- 
CTOJIbKO MpOCTO, YTO MOXKeT ObITb YCMeCMIHO OCYMLeCTBICHO aHaHTHUeCKH, TO 
uuBepcupoBanve H-oOpasubix cxem yoOuee mpousBokUTb rpaduyeckum myTem; 
Mp STOM, KaK MbI MlOJlaraeM, HaWOOJlee MpHeMJIEMbIM ABIAeTCA MeTOR Tpanccpu- 
rypauuu. CyilecTBo storo MeToja NpHMeHHTeIbHO K MHBepcupoBaHMio H-06- 
PasHbIX CX€M CBOJMTCH K TOMY, YTO BMeCTO ONpeAeeHHA Y3JI0B, KOTOPbIMH 
HY2XXHO SaMCHHTb KOHTYPbl WCXOMHOM CXeMbl, MPOH3BORMTCH pasBepTbIBaHHe 
_ Y3I0B HCXOAHOH CXeMbl B KOHTYPbl HHBepcHolt cxempl. Merox Tpancdurypauuu 
|‘ Wid WHBepcHpoBanHa H-oOpasnbix cxemM Ooslee yHoGeH NOTOMY, YTO B 3THX Cxe- 
MaX Y3JIbl BCera BbIAeNeHbI, a OllepalluA MOCJeAOBaTeMbHOTO pasBepTbIBAaHHA 
BCeX Y3JIOB B KOHTYPbI Mpocta u ObICTpO MPHBOAMT K TpaBHAbHOMY pesysbTarTy. 


L aa ON 

- C 2 | 
Lc d- ait d are 7 
™ a S a Kae. 


Puc. 3 


Tlockombky MpocTpaHcTBeHHble HIM «HeMMaHapHble» CXeMBI MOFYT ObITb Upe- 
CTaBJIeHbI B Buse H-oOpa3HbIxX CXeM, a HHBepCHpoBaHHe MOCeqHHX OCyUIecT- 
BIAeTCA MpocroH rpaduyeckoH oMepallueH, TO ecTecTBeHHO Mepe MHBEPCH- 
POBaHHeM TIpOcTpaHCTBeHHOM CXeMbI pa3JIOXKHTb ee Ha COCTABJIAIOUINe MIOC 
KHe CXeMBI. 

Pa3J102%KMM 3a,aHHyto Cxemy puc. | Ha WBe CXeMBI ITyTeM ONpeeseHuA Wenen, 
Ha KOTOpble J@HCTBYIOT QJIEMCHTHI A HY. Oe CXeMBI, CYMMA@ KOTOPbIX PaBHOCHJIb- 
Ha UCXOJHOM, HHBepCHpyeM NoposHb (puc. 2). MHBepcupoBaHuHble ClaraeMble Hc- 
XOQHOH CXeMbI TepeMHO*KaroTcaA, T. €. COCMMHAIOTCA MocseoBaTesbHO. Jlamee 
IpOu3SBOAMTCA Tpaduyeckoe yMpouleHhe, We/bIO KOTOPOrO ABJIAeTCA NOyyenue 
MHBepCHOH CXeMbI C TAKHM 2Ke YAMCJIOM 3JIEMeHTOB, KaKOe ObIJIO B HCXOJHOM CxXe- 
Me (oOHaKO JOOUTECA STOrO ylaeTcaA He Bcerma). IlomyaeHHaad cXeMa HHBepcHa 
NO OTHOIIeHHIO K HCXOHOH. UTo6bI yOeAUTbCA B ITOM, TIpON3BeeM Hay Hew olle- 
palluio MOBTOpHorO HHBepCHpOBaHHA, U, TaK Kak f =F, TO pe3yJbTaTOM 9TOK 
omepaluu (cM. puc. 3) JomxKHa ObITb HcxofHad cxema. HerpyuHo yOequreca, 
UTO NOJyYeHHaA CXeMa PaBHOCHJbHa HCXOAHOM, Tak KaK 3aMKHYTbIC KOHTYPbI 
ee ebkcd coBeplieHHO OAMHAKOBHI H B JIIOOOM CJIy4¥ae HX B3AMMHOPO MOAKMOYeHHA 
MOryT PpaCCMaTPHBaTbCA KaK OJMH, TOUKH MOAKIOYeCHHA K KOTOPOMY Tak2Ke 


M3BeCTHBI. 
Tlocrynusto 
5 IX 1957 


UIMTHPOBAHHAS JIATEPATYPA 


1M A. Tappuaos, Teopusx penelino-KoHTaKTHEIX cxem, M3a. AH CCCP, 1950. 
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Horaagn Akagemun nayx CCCP 
1958. Tom 118, Ni 5 


XHMHA 


. H. AHJ{PEEBCKUH, B. A. KPEHIEJIb u axanemux A. B. TOMUHEB 


K BONPOCY 0 TEPMOAMHAMHKE PEAKUMH FuAPOXJIOPHPOBAHHA 
KSOBYTHJIEHA 


PeakuHH THApOxsopHpoBaHHA HeMpeebHbIX YIIeBOMOPOAOB ABJIAIOTCA 
PaBHOBeCHbIMH HW TepMOJHHAaMMYeCKHH pacueT HX MpecTaBAeT He TObKO TeO- 
peTHuecKHH, HO H CYIMeCTBeHHbIM MpakTHYecKHH MHTepec AIA BbIGOPa ONTHMALIb- 
HbIX MapaMeTpoB mMpolecca. B uacTHOCTH, 3aCJlyxXHBaeT BHHMAaHHA TepMOsMHa- 
MHYeCKHH pacueT peaKIMH TuApoxmopHpoBaHHA U300yTHeHa. PaBHoBecne 
STO peaKIHH BIMepBble JKCMePHMeHTaIbHO ObIIO Uu3yyeHO KucTakOBCKHM 
u Illraydepom (+), KoTOpble Ha OCHOBAHHH paBHOBeCHOrO COCcTaBa ©a30B BbIYHC- 
JAN JIA Y3KOrO HHTepBasla TeMMepaTyp KOHCTAaHTb!l paBHOBeCHA H H3MeHeHHA 
cBoOosHOK 2Hepruu peakuuH. Mu GplIo npeloxweHoO JIMHeMHOe ypaBHeHHe WA 
AF}, 9KCTpanouIMpOBaTb KOTOPbIe Ha WIMpOKMe TemMepaTypHble HHTepBaJbl 
O6e3 MpoBepKU Govlee CTPOrHM PaCu¥eTOM, MOXKeT OKa3aTbCA PHCKOBAHHbIM. 

Tlosquee B. A. Kpentienb uv H. A. Tloxoruano (?) u3yuanu KaTamuTHueckoe 
THApOXJOpupoBaHve OyTeHOB Ha TBEPALIX KaTau3aTopax. B ux paOoTe riaBHoe 
BHUMaHve ObiuIO OOpalleHO Ha 9KCMePHMeHTAaIbHOe HAXOMKMeHWe ONTHMAJIbHBIX 
yclopul peaxuuu. Henapuo C. IT. Suresuc (#) uccmeqopam KHHeTHYeCKHe 3aKkO- 
HOMePpHOCTH peakILHH PHApoOXsJIOpHpoBaHHA U300yTHIeHa Ha MJICHOUHBIX KMCJIOT- 
HBIX KaTamH3aTopax. Mm Take npelWomweHO NpHOMKeHHOe JIMHeEHHOe ypaB- 
HeHMe JIA OMpeledeHHA KOHCTaHTbI PaBHOBeCHA peakUHH. 

B wactToasulee BpeMA MbI pacMOsaraeM BO3MOXHOCTHIO AVIA Ooulee cTpororo 
TePMOJMHaMMYecKoroO pacueTa peaKUMH TMApOxsOpHpoBaHuA us0OyTHeHa, HC- 
TOJIb3yA MOJIEKYJIAPHbIe H CNeKTpasIbuble JaHHble WIA TpeTHuHOrO OYTHIXJI0- 
puja. 
Monekyna TpetwHoro OyTHIXOpHya Meer CHMMeTPHIO KuJlacca Ceguibe 
MOX%KHO paccMaTpHBaTb, Kak pamy C—CIl, k koTOpoli MpHkpeneHbl TpH 
CHMMeTPHYUHbIX BOJUKa—CHs. Jima pacuera (yHKUHH, BbISBAaHHbIX NOcTyta- 
TeJIbHbIM J[BHXKCHHeM, Hapy2KHbIM BPaUleHHeM HW CKPY4HBaIOWMMH KOJIeOaHHs- 
MH, IIPHMeHAJIMCb cuJleqtyoulve aHHble: pacctosanua C—H = 1,09 A, pac- 
cTosHuad C—C=1,54 A, yrap Cl— TaOnuna 1 
—C—C=$- 111°, yrasi ec 


TeTpaajpuyeckHe. Tak Kak BpalleHve Koopyunatst atomos (B A) 


<< 
is 


MeTHJIbHbIX TpPyIIll He MeHAeT TaBHbIX | aie 
MOMeHTOB HHeEplHH MOJIeKyJ, TO JIA 
MpocroTpr pacuera O6bila BbIOpana cl ! : area 
«3aTCHeHHad» MOJ[eJIb MOVJIEKYJIbI, T. e. om +4,,466 0 —0,910 
“ . Hin 49/196 0 —0,043 
ofHa cBa3b C—H kajol MeTHJIbHOH ie Te e38 so'so0 | —1'510 
rpynnbl cuntasach slexaleH B OHOK Fs a Le hon ms 
IJIOCKOCTH cOcBA3bIO C —C. IIpu_ Bpr- Ha 4/063 1:84 =1, 043 
OpaHHbIx yrviaX HW pacCTOAHMAX MerKILy H2 1.691 T8771 | —45t0 
aTOMaMH KOOPJMHaTbl aTOMOB HMEeIOT i —0,733 cee 10) bese 
3HaueHHA, MIpHBeseHHble B TaOs. 1; Ocb re —4'597 —0.987 | —1.510 
Hs —0,057 —1;877 | —1.510 


Z COBNagaeT C HalpaBseHHeM CBxA3H 
C—C. Oru fanupie far cwleqyroulwe 
B3HaueHHA  TvlaBHBIX MOMeHTOB  uHepuuM Bcelt mosekymbl. J[,=ly= 
—26,77-10°*r-cm?, J, = 18,65- 10°39 r-cm?. [IponsBeqenve riaBHbIX MOME€HTOB 
vnepuun I,J Jz = 1,400-107*. 


= 934 


Benuuuna MomekysapHoro Beca (92569) u mpou3BeyeHve TlaBHbIX MOMeH- 
TOB HHeEPI[HH MO3BOJIAIOT BbIYHCIHTb COOTBETCTBYIOUIMe CJlaraeMble SHTPOMHH, 
CBOOOLHOM SHEprun M Apyrux TepMOAMHaMMyeCKUX CyHKUMM OAHOTO MOJIA WaH- 
Horo ra3a B 3aBHCHMocTH oT TemMepatypH. Jia SHTPOMHH UM CBOOOAHOM SHEp- 
rHH MOyYeHbl CleqyrouMe PopMy.IbI: 


S} (nocr. ++ Hap. Bpaw.) = 25,16631g T + 19,094, (1) 


F2.— BE 


— 25,1663 lg T — 1,164. (2) 


Jlna Tperuunoro 6yTHAXIOpHAa B JMTepaType HMeeTCA yxKe BbINOMHEHHOe OT- 
Hecenne uactor (4). Hegocraroulaa uacToTa KoeOaHHH MeTHJIbHOH rpynnpl (A,) 
3ecb B3ATa paBHol 960 cm !, mo aHamlorMH c ApyrumMa coequHenuamu. Takum 
06pa30M, B faHHol paOore Opin B3ATHI CeLyroulHe uacToTbl: 304(2), 570, 372, 
406(2), 812, 925(2) 160, 1026(2), 1147,1234(2), 1361(3), 1445(6), 2950(9). Mcxo- 
JA H3 HUX uM 43 Cbopmys (1) u (2), ObluIH paccuHTaHbl 3HaYeHHA TePMOAMHAaMHyeC- 
KHX PYHKIM, BbIsBAaHHbIe MOCTYMAaTeIbHbIM, BCCMH BPpalllaTeJIbHbIMH (B TOM 
yucsle HW BOJYKOB CH) HW KOseOaTeJIbHbIMH JBH2KCHHAMH MOVJIeKYJI. 

Pe3yibTaTbl MpWBeeHbl B Tadd. 2. 


WO ace We 
J\ii pacueTa NOMpaBOK, BbI3BaHHbIX TOP- 


t 8 MOKeHHeM BPalleHHA MeTHJIBHBIX rpynn 
[ SEB ay Ges (IpHBeeHHbIM MOMeHT MOJeJIbHOH rpynnbl 

T,K| AF; | lg K Koro aay Ges, S B JaHHOM CJlyyae paBeH 5,19-10°7° r-cm?) 
ote foe Obl BbIOpaH CHaYasla OrpaHHuMBaroulul 

Se* opel NOTeHIHasl BbICOTOIO B 3000 Kaa/Moub. 

OyHako cpaBHeHHe pe3yJIbTaTOB pacuetTa 

298,0 — 8400 4,675) /4,7-40') —6,334] —6,000 C SKCNEPHMCHTAJIbHbIMM ]aHHbIMH Kucrsa- 
350 | —45001 2.86 | 730 —s100  KoBcKoro (') JIA THApoxnopupoBaHua 
i) Tayo o’as | ta | oO] ton «=«sMSOOyTHWIeHa, TloKasaJIo, YTO MyuLee COB- 
500 |-+800 | —0,48 | 0,33 | +950) +1440 NafeHHe NMomyyaeTcA MpH BbICOTe MOTeH- 


nasa B 2000 Kasl/Mo1b. 97a BeMuHHa 61H- 
2Ke MOAXOMMT K KaHHbIM Oikeua (°) Wis NOTeHI Maia B XJIOPHCTOM aTHIe (Y =2700 
KaJI/MOJIb), UCM K JaHHbIM aMepHKaHCKHX aBTopos (°) (Y = 4700 Kan/momb). 
CHHKeHHe BBICOTHI NOTeHUHasla 10 CpaBHeHHIO C H30OYTAHOM MOxXeT ObITb OOBAC- 
HeHO YMeHbINeHHeEM CHJI OTTAJIKHBaHHA BOJOPOHBIX AaTOMOB Kak BCJIeICTBHe 
OTCYTCTBUA TpeTHYHOTO BOMOpOAHOorO aTOMa, TaK H YBeIHYeHHeM yrvia Mex*KLy 


Ta6muna 4 


CoctTaB ra30B B paBHOBeCHH 


Temnepatypa,°K 


| 298,16 | 350 400 | 450 500 
Tapnenne, ar 4 20 4 20 4 | 20 1 | 20 GN W240) 
t-C, Hi, % 0,46 Opal 3,56] 0,82/15,3} 4,0/34,0/11,7/45, 4/26,6 
TiLGlpecs 0,46 0,1 3,56} 0,82/15,3) 4,0/34,0111,7/46, 4/26,8 
TpetT-C,H,Cl, % 99,08 | 99,8 | 92,88] 98,36]69,4192,0/32,0176,6| 6,2/46,4 


cpasimu C —C yo 111°. ostomy B ra6a. 2 Bce repmoquHamuyeckue (byHKIWMH 
paccuMTaHbl c NoTenwMasom 2000 Kan/Momb. Tem ne MeHee, Tam NIPHBeeHbI 


NonpaBku Ha TOpMoxenwe MpH NoTenuHate wu B 3000 kan/Monb. KomOunupya 
0 0 
snauenhe Afo9g,4,—EF 43 TaOu. 2 AA TperM4noro OyTHAXOpHa c TenOTAaMU 


oOpas0BaHHA us00yTHIeHa HM XOpuAcTOrO BOLOpoxa u TeNOTOE rH Aqpoxsopu- 
poBaHHA u300yTHeHa (10 KucrakoscKomy) A Ho. 44 = — 17,1000 Kad / MOJIb 
MOyuHM Id ManHoro BewlecTBa A A, ..,, = — 438206 Kan/Monb u 
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AU AO weet Y% 


SuaveHHa TepMOauHaMMuecKuX (byHKuMH TpeTH4YNOrO xXsOpucTorO uso0yTHIa 


wi 1S 


298,16 


300 


400 


500 


600 


700 | 800 | 900 | 4000 


1. ®ynKWHH nocTyMaTesHOTO MU BpalaTenbHoro ABHxKeHUI (CBOOAHOe BHyTpeHHee BpallleHHe) 


° 
Sp Ra 74,367} 74,434) 77,579) 80,016} 82,009 83,694 85,154 86,442 87,593 
° 
Fr—E, 
Sy F 63,437) 63,504| 66,649} 69,086] 741,073 72,654 74, 224 75,512 76,663 
Cp=4R 7,949 
U, ie 
r E 
7 e 10,93 
2. DyHKIMU, BLISBAHHDIE KONEOATeMHHLIMH ABHXKeHHAMI 
ie) 
Sp: KaJl 7,266) 7,344) 411,991) 17,131] 22,066 27,074 31,766 36,625 41,163 
Penn 
_ = © 2,302} 2,354) 4,160] 6,334] 8,453 10,737 13,075 15,464 17,700 
Cyan 13,072] 13,218] 19,407) 26,056] 30,367 84,420 38,128 41,344 43,992 
3. PyHKUMH, BLISBAHHbIe TOPMOXKCHHeEM EHyTpeHHero BpaujenyaA (Y=2000 Kam/Momb) 
° 
3 (S¢ =) 2,002) 2,002) 1,734 1,215 0,909 0,675 0,546 0,438 0,335 
Fp oF 
— 3 F 3,948) 3,948) 3,489) 3,081] 2,760 2,457 2,205 2,022 1,908 
36 156) 1 65456) 5;7553|| 45905) 4,344 4,203 3,972 3,789 3,636 
4, OKOHYATCJIbHbIe BCHUHHbI TEPMORMHAMHNeCKHX dyHKUMN (Y =2000 Kasm/Momb) 
Y, 
° 
Sr 7934 79,2 87,8 95,9 | 103,2 110,4 116,4 dO eG 128,4 
ae. 
F 61,8 61,9 67,3 Wg 76,8 80,9 85,1 89,0 92,5 
ie ; 
r S ALY) dies 20,5 23,6 26,4 29,2 31,2 Bond 36,0 
ib, 
Ge PAfeichel PTiAsBial| wee Satie li BAS) 46,57 50,05 53,08 55,58 
= (Fr aS E.) 48 420) 18 570) 26 930) 36 170) 46 060 56 650 68 080 80 060 92 460 
U7 3 Ee 5160 5190 8210} 14 800) 15 840 19 740 25 020 30 3810 36 000 
Fr 55 580/—55 730/—64 090/—73 330/—83 220} —93 810 | —105 240 | —117 220 | —129 620 
U; — 3200/—31 970/28 950/—25 370/21 320) —17 450 | — 12 140 | — 6840 —1250 
Nas Dean 15,346/-15,2 |+ 5,6 |+4,3 |444,6 | +24,3 +. 35,2 + 45,9 + 56,5 
AH; KKaul —43,200/—43,3 |—44,8 |—46,0 |—47,7 —48,5 = 183.47) — 48,8 49,0 
AS, 93,44 |—93,7 98,0 100,7 |—102,7 103,9 —104,9 —105,2 —105,5 
5. Pyukunu orpanHwyenHoro Bpaujenua (Y =3000 Kam/mMomb) 
3 (Sy =) 4,008] 3,987|  2,979| 2,253) 1,740 1,474 1,200 1,020 0,840 
° ° 
Fr Eo 
T 5,019} 5,043) 4,602} 4,239} 3,789 3,483 3,189 2,898 2,664 
AFr KKadI —14,8 |—-14,6 | —5,0 | -+4,8 |+45,3 24,4 -+35,9 +46,6 -+57,4 
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E} = 37160 xan/monb (17,160). Jl mpoBepkH NO yYeHHEIX sHayeHHi OBI 
pacCUMTaHbI CBOGOAHbIe 9HEPrHH WU KOHCTAHTbI PaBHOBeCHA peakIlHH 


i-C,H, 4- HCl = tper-C,H,Cl. 


Jina BpiOopa BbICOTHI NOTeHUMala ObIM B3ATLI JaHHble KMcTAKOBCKOLO, pac- 
cunTauuble Jia 400° K. PesyapraTsi pacueTa IpHBeeHbl B TAO. 3, Te YKa3aHbl 
TakiKe 3HaueHua AF? mpu noreniuame B 3000 Kan/MOJIb JJIA HEKOTOPbIX TEM- 
mepaTyp, paccuntanupre us padoTst Kucraxopckoro. Kak BHAHO U3 TaOuJ. 3, 
H JWI JIpYruX TeMMepaTyp B WIMpOKOM uHTepBase (300—1000°) copnageHne xopo- 
wee. Ja pana Temnepatyp (300—500°) c uuTepBaiamu B 50° paccuuTaH COCcTaB 
paBHoBecHoli cmecuH Ana i-CaH + HC! B orHowtenun |: 1 npu qaBnenun | aT. 
u 20 ar. (Ta6s. 4). [lomyyenupie pacueTHble JaHHble XOPOLWO COBNMaaloT C yKa- 
S3AHHbIMH BbIMe SKCIeCPHMEHTaJIbHbIMH pe3YJIbTaTaMH. 


Ilocrynuso 
ABA VANS ST 


HWUTHPOBAHHAS JIATEPATYPA 


1G. B. Kistiakowsky, C:.H. Staufer, J»Am. Chem: Soc:, 59, 16541937) 
25. A. Kpeuueab, H.A. Mokotruaso, XKIIX, 238, Ne 8, 864 (1950). 3 Gye he 
QutTenuc, KangugatcKan mucceptatua, Mucr. xum. d@usnvka AH CCCP, 1955. 4 I. P. 
McCullough etal., J. Am! Chem. Soc., 75, 18I87(195e)" "AS Ee weikeen, steams 
Friamnie k, Zs: Elektrochem., 52; 195 (1948). © J2@ordio ny) W.)F. (Gi aw ques 
Am. Chem. Soc., 70, 1509 (1948). 
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Worsann Akanemun nayr CCCP 
1958. Tom 118, Nb 5 


XHMHA 


O. H. BPEYCOB, useH-Koppecnonzent AH CCCP A. B. HOBOCEJIOBA 
u FO. Il. CHMAHOB 


TEPMHYECKHM ui PEHTTEHO®A30BbIM AHAJIN3bI CUCTEMbI 
CsF—BeF, WM EE B3AMMOOTHOLMEHHA C CHCTEMAMM THIA 
Me!F—BeF, 


B paspuTue mpeyctrapienui Tonpaumuyta (1) 0 cTpykKTypHbIX MosemAx 
| CJIOMHbIX OKHCJIOB B HaWIMX HM 3apyOexKHbIX JaOopaTOpUAXx UCCeOBAaJIUCh CH- 
lerempr MetF — BeFe, KoTopble MOryT paCCMaTpMBaTbCA Kak ocwaOseHHbIe 
| oes «Monel» cuctem Tuma Me?*O — SiOz, rye Me*: Li 4), Na (47%); 

K @); Rb (?, 9°). 

C TOUKH 3peHHA H3MeCHEHHA yCTOHUMBO- 
CTH pa3sIHdHbIxX dTopoOepusNaTOB mped- 
CTaBJIANIO MHTepec MCCIeqOBaTb CHCTeMY 
|CsF—BeFe. Bpimu mpumenenst snddbe- 


Ta6Oauna 14 


Pe3yabTarbl aHaJIH30B UCXOJIHbIX BELLECTB 
JIA MPWPOTOBJeCHHA CiIvIaBOB 


al 


peHWMasIbHO-TepMH4decKHH M PeHTreHo- a a Haiizeno, Bprgucseno, 

“a30Bbili MeTOAbI UccIeqOBaHHA. ae Bec. % Bee, 
UcxoHbIMH BelllecTBaMH Ja Tlomyue- 83 

HHA (bTOPpOOepuaTOR WesHA uw mpoMe- £8 | Be| cs | F | Be| cs | F 

XKYTOUHBIX COCTABOB CHCTeMBI cyKHIN = _<* 

(CseCOs, CsCl u (NHa4)2BeFa. — | 79,92] 20,03] — | 77,39] 22,14 
B cucteme o6napyxeHo uerbipe co- CS?*HF! 19,04) +0,18)+0,06 

einunenua: Cs,BeF,;Cs,BeF,; “CsBeFa; Ber, |+0,06] — | — | 49:28) =" 1.80.87 

|CsBeaFs. Bce OHM JIerKo MoyyaIHch oper, ak he — | 2,574] 75,77) 24,65 

cluaBuleHHeM CMecell KOMMOHEHTOB, BSATHIX 491] 64,511 — | 4,53) 66,80] 28,67 

B CTEXHOMeTPHUCCKHX OTHOWEHHAX, acomM  CSBeFs | +0, 01]+0,29] — 


CseBeF.a u CsBeFs Bhiqenauiuch Tak>Ke H3 
|BOJHBIX pacTBopoB. CsF nosyuaica pa3moxwenvem CseCOs miaBukoBoli 
KHCIOTOH HM yaseHvem u36nITKa HF narpesanuem sprite 600°. IIpu ucnomb30- 
-Banuu CsCl nou Cl yaananca cBexeocaxkyeHHOH OKUCbIO cepedpa. 
|  CnuaBbl Id TepMuyecKkoro aHaJIM3a FOTOBMJIMCb U3 TOUHBIX HaBeCOK IIpo- 
_anamM3supoBaHHbIx CsF-HF; CseBeFa; CsBeFs3 u BeFe. Kontpomb 3a cocTaBom 
IIPMPOTOBJICHHBIX CIaBOB Beca 20 50% BeFe (3fecb u Table — B MOJI. Mpo- 
(WeHTax) aHamH3aMu Ha WesHli, a cBbiue 50% — analusamu Ha OepHmni. 
OTKJIOHCHHe SKCIEPUMeHTAJIbHBIX JAHHbIX OT PaCUeTHbIX He MpeBbitiiato | Bec. % 
‘quia propaga wesus u 0,6 Bec. % As PropuctToro CepHMA. 
CnaBbl c cofepxkannem 0; 7; 13; 25; 31,5; 32, 4,; 33,3; 42,7; 47; 50; 54,7; 
60,7; 66,66; 85,4; 90,8 u 100% BeFe uccneqoBasmuch pexTrenorpaduyeckn. 
| Visyuenne CHcTeMbI B OOsmacTH O—33% BeFe nmpescTraBAao saTpyqHeHHue 
BBULY HCKJIOUMTeEIbHOH TurpockOMMyHOCTH GTOpucTorO We3sHA (B CBA3H C 4eM 
| BO u36exKaHNe ruspomN3a Opanca He CsF, a CsF-HF), u cBoeoOpasnoro sBue- 
HUA BbINOI3aHHA CMMaBOB NO CTeHKaM MJaTHHOBbIX MpOOMUpOK, MPMMeHABLINX- 
| Ca mpH TepMoaHasu3e. Hi36exKaTb STOO MOXKHO ObIO TOKO TIPH_YMCHbIIeHHH 
| CKOPOCTH HarpeBa, MO3TOMY 4acTb Auarpammet (puc. 1), Ho 15% BeFe, nocrpoena 
TOJIbKO MO KPHBbIM OXJaxKeHHA. OcTaibHad yvacTb JMarpaMMbl WocTpoena 0 
KPHBbIM HarpeBaHWA, TaK KaK Ha MeHee YYBCTBUTEJIbHbIX UdepenUnaJIbHbIX 
KPMBbIX OXJaKIeHUA acpPeKTbI NOMHMOPCHbIX IpeBpallleHHH ywacTO He OTMeUa- 
uch. Kpupad JMKBUyca KBapllemoqoOHoro dropucTroro OepHiMa MeHee 
935 
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JlOCTOBepHa U3-3a CHJIbHOTO cTeKJOOOpas0BaHHA B 3ToH OOacTH HW CBASaHHOM 
C STUM HeverKOCTbIO rpaHHll 2pPeKTOB Ha AudpepeHUMaJbHbIX KPHBBIX. 

Ilpopogusica BbICOKOTeMMepaTypHbIit PeHTTeHOBCKNM aHaiW3 OOpaslloB Ha 
KaMepax «Yuukam» (12) B KallMuuIApax M3 ClelMambHOro CTeKJa, He COMep2Kaq 
ilerO CHJIMKaTOB, YCTOMUMBOFO JO NOABMCHUA %ULKOM Casbl, HO He BBIILNE 600°. 

Tina CsF 6piula onpesenena T. m1. 688°, corjmacylouladca C JIMTepaTyPHbIMU 
nannpimu (8). Tipu 14% BeF2 u 598° CsF o6pa3yer 9BTeKTHKY C Cs,Belss 
Cs,BeF; nlaBHTCH HHKOHIpy9HTHO TIpH 659°. IIpu temmepatype 617° 3To co- 
eMHeHHe WperepMeBaeT MOMMOpHoe NpeBpalilenne. 

Jina dropoGepusmiata CsyBeFa onpesesena T. Mm. 793°. QTo coesqHHeHHe | 
uMeeT HOJMMOp@Hoe MpeBpanyenue pu 404°. 

Coequnenue CsBeFs nilaBHTca KOHTpy2HTHO mpH 475° mM uMeeT Ba TOMH- 
MOPQHBIX IpeBpallleHusa: 

475° 360" 140° 


ye lt ee 
We ae eens 


Sprektuka Cs,BeFa + CsBeFs mexut mpu 449° u 48% BeFo. 


th 
600 


400 


200 


20 . W0mon% 
OsF BeF, 


Pue. 1. Cuctema CsF — BeF,. ®aszospre moma: f—CsF+x%, 2— 
a-CssBeFs; + »%, 3& — 8-CsgBeFs +x, 4— CsF + 8-CsgBeFs, 5 — 
a-Cs.BeF, a *K, 6 — a-CssBeFs | a-CsoBeFy, 7— 8-CssBeF,-- 
-- a-CssBeFy, &— 8-CssBeF, + B-Cs.BeF,, 9 — a-CsBels — x 

10 — a-CspBeF, + a-CsBeFs, 11 —8-CssBeF,-- a-CsBeFs, 12 — 
B-Cs,BeF,--B—CsBeFs, 13— 8-CssBeF, + y-CsBeFs, 14—a-CsBeFs + 
+ B-CsBeoFs, 15 — B-CsBesFs a aK, 16— a-CsBeoFs-+ x 17 — 
8-CsBeFs+$-CsBe2F, 18 — y-CsBeFy + 3-CsBeoF5, 19— 3-CsBesFs -+ 
+, 20 —Q,-BeF,-+%, 21— -CsBesF;+Q,-BeFs,  22— 

8-CsBeoFs + Q,,BeF2 


CoequHenHe mea Meet NOMMOpuHoe UpeBpatenue mpu 450°, naaBuTea 
KOHTPYSHTHO TIpH HU OOpa3yeT 9BTeKTHKU Cc CsBeFs (393° u 58,49 B 
He Bers (367° u 77,5% BeFa). oo 

OpalijaeT Ha CeOA BHUMAaHHe OOVJIbILIOe CxO 
JICTBO J\MarpaMM COCTOAHHA CH- 
ctem CsF — BeFz un CsF — ZnF2 (#4). Pentrenoctba30BbIM aHayIH30M HHJMBH- 
AyalbuocTh PropobepHNaToR WesuA NoATBepxeHa. IIpu BeicokoTemnepaTyp- 
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\CsBeFs  moka3aHO OTCYTCTBHE gop 
‘nosamMopdu3smMa y dropucroro 1e- 


|Kak He YJlaJIoCb NOJIYUHTb YOB- 


a> B8-mpespamtenna Cs2BeFs 1exut 
BbIMe TeMNepaTypbl ycCTOHYHBOCcTH 


CH PeHTreHOBCKOM CbeMKe (propucToro OepHINA OblIO HalieHo, YTO KBapte- 
MOJOOHEIM PropucTH Cepusmuu cyujecTByer Wo 580°, mocae vero milaBuTcaA. 
@Mopma xe nosoOnan KpucTOOaIMTY BCTpeyalaCh JIMUIb Jo 535°, MeVeHHoO- 
mepexo4a B KBaplemofoOnyio (3ameTHo c 150°). Oquaxo ocTaetca HexACHHM, 
OOycNOBeHO JIM WCYe3HOBeHHe JIMHHH KpPHCTOOaIMTONOLOOHOU dopmbI BeFe 
BbIe STOH TeMMepaTypbI ero WiaBJIeHHeM. BbICOKOTeMMepaTyPHbIM PeHT- 
TeEHOBCKHM aHaJIH30M ObWIH MOZ- — of 

TBEPAeHbl NOHMOpPHble MpeB- yg 
paleHua y coequnennit CsBeaFks u 


3ua Wo 400°. «--+> 8-npespaienue 600 
CseBeFa He MNoTBepxKJeHO, TaK 
JI€CTBOPHTeEJIbHBIX CHHMKOB 93TOFO 
coeqHHeHHA Ha BbICOKOTeMMepa- 
TYpHOH KaMepe. Temnepatypa 200 


OeccHJIMKaTHbIX KalWJIJIAPOB. ; LO gh eter oY 


J\aa coequnenwi CseBeFa u_ Puc. 2. 3asucumocrs temmepatyp paspy menus 
CsBeFs ompefesenbl MO MOpomi- <Kpucrasmuyeckux pewleroK ropobepHaiaToB 


| KOrpaMMaM 3HaueHHA OceBbIx 7 PaaMycoB KaTHOHOB. 1 — kourpy93HTHOe 


TlJIaBJICHHe, 2 — HAKOHTpy3HTHOe IlJlIaBJICHHEe, 


RO ees 3 — pa3ssioxKeHHe B TBEPOM cOcTOAHUH 


WMXCA poMOnuecKUMH. Wasa : : 
Cs2BeFa ocepble MapaMeTpbl sxueHKH paBubl: a = 10,79 A; b=6,21 A; 
c=7,99 A. IJukHometpuyueckaa noTHocTbh dao = 4,23, oTkyqa z= 3,91>4 


MM dpeurr = 4,35. PentrenorpaMMbl KavaHuA MOHOKpHCTalla WokasaJH pH- 


MHTHBHOCTb AueHKH. MHTepecHo, 4TO MO COOTHOWEeHHIO oceH CseBeF4 — ay4- 


‘wma kKpMcTawioxumMuyeckHit aHamor BaeSiOs, vem RbeBeFa ('), necmorps 


Ha pasvMuNe B palMycax. / 
na CsBeFs naliqenbl cleqyrouywe WapaMeTpbl AYeHKH: a = 7, Loop Aetae 
= 4,44 A; c = 11,96 A. Muknomerpuyeckan noTHocTh d20 = 3,43; dn emee = 3,46. 
Ha puc. 2 noka3aHa 3aBHCHMOCTb TeMMepaTyp pa3pyWIeHHA KPHCTaIKYe- 
CKHX pellleTOK (TopoOepuMaTOB (KOHTPYySHTHOe MWaBJIeHHe, HHKOHTpyIHTHOe 
WwlaBsleHve, paca, B TBePIOM COcTOAHHH) OT payuycoB KaTuouos. M43 Anarpam- 


° i o 
MbI BHJHO, YTO HavOOuJlee ycTOMuNBb! CoemuHeHuA THMa Me,BeFa. YcrowuuBocTs 


coequHenua MesBeFa noppuuaetca or Li k Rb u nesnauiTembHO yMeHbIlaeTcA 
oT pyOugua K uesuto. Jina coemuHennlt MeBe2F's Tremnepatypa pa30xKeHuA OT 
Li x K nourw He u3mMensetca. CoequHeHuaA 3TOFO COCcTaBa Y pYOUJHA HW We3sHA 
ABIAIOTCH ZHAYHTeEJIbHO OOMee MPOUHbIMH MW WwiaBATCA KOHIPYSHTHO. 


MockoscKWit TocyapCTBeHHEI yHMBepcuTeT Tlocrynusto 
um. M. B. JlomoHocopa 8 X 1957 
IKMTHPOBAHHA®S JIMATEPATYPA 
1 Vos Golds th mi diy 1) Barth, iG. Paarde We Sia ch arias’ no Skr, 


Akad. Oslo, Ne 2, 117 (1926); Ne 8, 127 (1927). 2 E. Thilo, H. Lehmann, Zs. anorg. 
Chem., 258, 332 (1949). % A.B. Hospoceaosa, 10. I]. Cumanos, E. WH. A pem- 


Gaw, KX, 26, 1244 (1952). 4D.M.Roy, R.Roy, E F.Osborn, J. Am. Ceram. 
Soey--880> (1950)n, “An Bi Hiomocen ona, ME: Jesu ua; 10. Il. Cuma Hos, 
Pies a Kau Mi Hy KO X51 14,0385 (1944). 0° Bal hilo, “H.Schin Gd er, Zs: phys. 
Chem., 197, 9 (1951); 199, 125 (1952). *7D.M.Roy, R.Ro Pf Eps Osborn, J. Am. 
Ceram. Soc., 36, 185 (1953). §&M. Il. Bop3euKosa, A.B. HopoceaosBa 4 QJp., 
‘Kypu. neopr. xum., 1, B. 9, 2071 (1956). ° HLA. eee Pate [Tpe6eHmMHKOB, 
)Kypu. Heopr. xuM., 1, B. 7, 1619 (1956). Re A RNR UEDA Be MERE OS 
H. Heopr. xuM., 1, B. 12, 2686 (1956). 4 P. TI. TE ena ny ee 114, Ne 2 


Kyp B, 

310 (1957). 2H Li Poo AN Willson, iss Sci, lustr’, 18,144 (1941)" Ortop a 
ero coequHenua, 1, WI, 1953. 140. Schmidz- Du- nore Se Aaa Sd JES 
anorg. Chem., 287 ’(3), 120 (1956). 18D. M. Roy, R.Roy, E. F.Osborn, J. Am. 
Ceram. Soc., 37, 7, 300 (1954). 
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Jloxxagn Anxanemuu nayk CCCP 
1958. Tom 118, Ne 5 


XHMHA | 


P. Sl. JIEBHHA, B. P. CKBAPYEHKO, JI. A. YEPBOHEBA, 
J. B. PENOPUYK u T. T. BACHJIBEBA 


CHHTE3 APOMATHYECKHX YPJIEBOXOPOXOB 
HOBbIM METOJ CHHTE3A YIJIEBOJOPOXOB PAA PJIYOPEHA 


(ITpedcmaeneno axademuxom A. H. Hecmennosoim 5 1X 1957) 


Kak Opluio MoKa3aHO HaMM panee (*"°), MelicTBMue MATHOKUCH choctbopa Ha 
TeTparuspoprasiepble avrus publ — aQAyKTbl AMeHOBbIX YyIleBoxopoyos (as- 
KWJIOYTaIMeHOB WH AMIUMKOaIKeHMJIOB) C MaJICHHOBbIM aHIHApHOM, ero romo- | 
gioramu (1-5) W WHKJIM4YeCKUMM aHavioramy (°) NpuBOLUT K OOpasoBanuio apoma- | 
THYeCKHX YIvieBOMOpOAOB; peakIlMA MpoTeKaer Cc BbIfeleHHem CO y H,O: 


a CO @) 
i 
CI (CS ar Qe tv 


B nacToalleh padore u3yyuaocb JelicTBHe NATHOKUCH cocdopa Ha cbenusTeT- 
paruypodraneBbl aHrugpua (1) — aaayKt denun6yTraquena c MaJIeHHOBLIM 
aHTHpHOM. Okasalocb, 4TO B STOM C/LyYae PeaKIMA MPHBOLUT K OOpasoBaHH1o 
cbayopena (c BbIxofoM 21%), a He AudbeHusa, KaK MOXKHO OblI0 OwKUaTb. Peak- 
WMA MpoTeKaeT, NO-BUMMOMY, Yepes MpOMexXyTOUHbie CTaquH BHYTPMMoseKy- 
JIAPHOFO alWJIMpOBaHuA OeH3ObHOrO KONbUa, MPHBOLAMero K OOpa3s0BaHU10 
TeTparuypodlyopesonKapOoHoBok KucaoTHI (II), H abHeiimlero eKap6oKcu- 
JIMpOBaHHA ee B TeTparuqpodyopexou (III); nocaequuii nox JelicrBuem nATH- 
oKucuH docopa MpesBpaliiaetca B cbhlyopen*: 


CO 
-CO > CO 
os Sail el oe 
I 
: 


S 


as ke { XO) 

U Ill 

B AavIbHeWIIeCM MbI BHJOH3MeHHIM YUpocTuwiu STY peakIto, IIPHMeCHHB 

B kavyecTBe HCXOJHOFO BelllecTBa BMeCTO (PeHHITeTparuspodraneBoro aHrMpy- 


—CO, 


ie 


coon | 


i 


—H,0 
(P20) 


ie Bosmc2kHocTb OCYIeCTECHHA NOX WeHCTEHeM NATHOKHCH occopa Kako us yKa3auH- 
HBIX PeakKUMH MOTBepxRMaeTCA JIMTepaTyPHBIMH JaHHBIMH — B MTepaType onmMcaHo IipHMeHe- 
HME STOrO pearentTa WIA BHYTPUMOJeKYAPHOTO alMIMpoBaHHuA OeHsouIbHOrO apa (7,8), aa 
AeKapOoKCHJIMpoBaHHA KHCJIOT HM MX TpoUsBoyHBIX (°) u Aaa TIpeppalleHu aA TeTparugzpoapoma- 
aie Salas (c KapOoHMIbHOli Ppynmolt B UMKe HIM BHe ero) B apoMaTHYecKHe yruleBoso- 
pod! sme) 
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eHwuITeT parupobensolinyio KHCJIOTY — aJULYKT [MBMHHIa C KOpHUHOL 


cmotou (V). [Ip Harpepanun sToro aly 
KTa C IATHOKUCbIO (ocdopa 6b - 
H (buryopeH c BbIxoJom 63%: TGA Danka 


eo Otel iy 
+ laa — Naf Stee =O 
NN COOH COOH (P20s) C (P20s) tu 
: i wv 


M3 aykToB) Kopuyunol Ku 
: CIOTbI C H30mMpeHoM u 2,3-—uMeTuIOyTaqueHOM 
7 JI Ns r Ye : 
OU YYeHbI 3-MeTHIsyopen (BEIxo_ 50%) u 2,3-(UMeTHsyOpeH (BEIXOA 53%): 


c 
, (Ps) 
r/\ ae OOH : C 


I 
ie) 


VI 
—H,0 Cc Vian Va: R=H 
(P05) R be V16u VII6* R = CH; 


Ilomyyenve uMeHHO 3-mMetudsyopena c T. ni. 87,5—88°, a ne “30MepHOrO 
My 2-mMeruidyopena (T. mu. 104°) u3 anyKTa u30NpeHa C KOPHYHOM KHCIOTOH 
IOWTBepwKMaeT cTpoenHve asToro affykta (Vila), Kak 4-meruu-2-cenuu-1,2,3,6- 
eTparupo6eH30HHOH KUCJOTHI. 
~- 3 aWyKTos KopHyHOH KuCJOTH c AuuuKIOreKcenusom (VIII) u quunKso- 
menteHwiom (1X) Opium momyyennt 1,2,3,4-muunKoreKcaHodyopeH (X) u 
1,2,3,4-uuuKONeHTaHopsyopen (XI); Bprxomp cocrapaamu 83,5% Hu 73%: 


(@) 


Yi 
I 
aaugla 
XI 


_ Takum o6pa30m, peakumaA 2-apua-1,2,3,6-rerparnqpoOensoHHbIxX KUCJIOT 
‘(aMyKTOB JMeHOBBIX YyrueBOLOpOLOB C KOPHYHOM KUCJIOTOH) C MATHOKHCbIO 
pocdopa MOXKET ObITb PEKOMEHJOBaHa KaK HOBHIM NpellapaTHBHbIM MeTO CHHTe3a 
“yrsleBoopoloB pxAfa diyopena. 

QKcMePpuHMeHTAALBHAA YACTH 


®nayopen (IV) us agaxaAykta lhbenun6ytaquenat,3 
CMaNeC@HHOBBIM aHrugpuyzom. Cmuecb u3 10 r 1-benui6ytaquena- 
1,3 (vr. Kum. 75—77°/6 MM; 7020 1,6088) u 7,5 r MawleHHOBOrO aHrHApuya ocTo- 


pOXHO HarpeBalacb Ha BOAAHOH Gane NO Havaia peaKUMH: 3aTeM HarpeBanue 
mpekpamlaslocb, H Mocme OxaxKJeHuA peakUMOHHAA Macca CHOBa HarpeBaJlacb 
B Teuenve 10 MUH. Jia 3aBepmienua peaxunu. Tlomyuennnili aqyKt — 3-pe- 
nus-1,2,3,6-rerparuapodranesprit anrugpug (1; 12 r; 70%; 7. m1. 119—119,5° 
(43 merponelinoro sibupa); No JWMTepaTypHBIM JaHHBIM (*?) T. Oa. 120°) narpe- 
BaJIcad ¢ MATHOKUCHIO cbocdopa (3,7 r) B Kom6e Bropua; noce OKOHYaHHA Oyp- 
HOH peakUMH HM MpeKkpallleHuA BbINeMeHHA Tasa OTTOHAJIOCb 1,92 r (21%) dayo- 
peHa, KOTOppIM ounilasicA Jaslee BOSTOHKOM B BaKYYMe: T. MI. 113,5—114° (us 
cnupta). CMemiaHuasa mpo6a c 3aBeOMbIM (hl yYOpeHOM M1aBHach 6e3 JenpeccHH. 
Haiizeno %: C 93,67; 93,75; H 6,31; 6,21 
CisHy9. Brranceno %: C 93,97; H 6,03 
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[luxpar: T. nm. 80—81° (us cnupta). JIutepaTypHble Mavuble AIA @uyopeHas) 

rt. mut. 116° (43); 7. ma. mukpata 80—82° (7%). : i, 
Yraepoxopoan pxAxa PIyopena U3 aNAyYKTOB AM CH OB Ba 
rmeBOLOpOAOB C KOPHYHOH KHCOTON. i 
: © so i H. Cmecb ones KucaoTE (T. mt. 133°; 50 r; 0,33 Mos) »| 
qupunnia (100 ma; 1,4 Moma), adc. Gensoma (50 Mul) Mu rumpoxuHona (0,2 ry, 
HarpeBaslaCb B aBTOKJaBe B TeveHMe 25 uac. mpu 140°. SakpucramM3s0BaBIaAcAa 
peaKILMOHHad Macca Hocule CTOAHHA B TeveHHe CYTOK (Ha XONOLY), BCTPAXMBaIaCh }) 
C pacTBOPOM COJbI; COMOBbIT pacTBOP MOAKUCAAICA, MpOAyKT peakUMH USBJIC- 
Kasica 9PHpOM HM Mocse OTTOHKU appa HarpeBasicaA B BakyyMe pH 140° MA} 
yaCTHYHOTO YAasleHuA KOPHYHOH KUCOTH (BO3TOHKOM); T. mI. ocTaTKa (20 r) 
79—80°. Ogznako nonyuenupili anaykr V (2-ennu-1,2,3,6-rerparnypoOeH30H- J 
Hast KucjoTa), CYA Mo Temmlepatype maaBsenua (muTepaTypHble JaHHble (7°) 
T. mut. 101°) w WaHHbIM aHasusa, BCe *Ke COepKasl 3HAYMTeJbHY1IO MPHMeCb HE-| 
mpopearupoBaBllleit KOpHUHOH KucMOTH! (Wo 40%). 


| 
Hatineno %: C 75,43; 75,56; H 6,66; 6,68 

CysHysO> (anmyKT). BrruncneHo %: C 77,22; H 6,93 . 
CyHgO2 (Kopwunas KucaoTa). Bpruucseno %: C 72,96; H 5,44 


| 

TlockombKy MpHMecb KOpHYHOl KHCOTHI He MOrsa MelllaTb pH peakuuu J 
amaykta c P.O; (cnelnasIbHO NocTaBJIeHHbIM ONbIT MOKa3aJl, YTO KOPHYHAA KUC- } 
jloTa pH HarpeBaHuu c MATMOKUCHIO Cboctbopa MOMHOCTbIO OCMOJIAeTCH), OH Ha- 
rpepasica 6e3 JaubHelileH OuNCcTKM Cc NATHOKUCHIO cbocdopa (17 r) Ho npeKpatte- } 
HUA BCMeHHBaHHA (He BHIe 300°); O6pas0BaBiInlica dlyopeH OTTOHAICA Jasee § 
B BaKYYMe OT peaKI[MOHHOK cMecu (6,2 Tr; BbIXOX 63%): T. ma. 115° (Mocae BoOs- | 
TOHKH Tp 2 MM H KpHCTasu3allHH H3 cmupTa); CMelliaHHad MpoOa c 3aBeXOMbIM | 
(bryOpeHOM miaBHsach 6e3 Jempeccun. T. nm. muKpata 79—80°. 9-Ben3anbyo- | 
pen (mpoAykT Konyencalluu dsryopena c Oensambyernyom (*°)) ume T. mI. 75— | 
75,5° (43 cnupta); T. nt. mukpata 113—114° (u3 cnupra). JlurepaTypHble JaHHble 
(1%): TI o76"5 Tan napaneealie. 

3Metuadayopen (Vila). Peakuna Mexyy u30mpeHom (17 r; 0,25 mo- 
JIA) MW KOPHUHOK KUCMOTON (14,8 r; 0,1 Moma) MpoBosUacb B ABTOKJaBe B pacTBO- | 
pe a6c. 6en30ua (20 ma) B MpucyTcTBUM THyApoxuHoua (0,2 r) B Teyenue 16 ac. 
mpu 175—180°. Tlocae nocneqopaTembuoli O6pa6oTKH coqOH U KHCAOTON OBO 
BbiqeteHo 15 r (70%) 4-merus-2-cenusn-1 ,2,3,6-rerparuqpobeH30HHOH KHCJIOTHI 
(Vla): T. ma. 125,5—126° (u3 nerpomettnoro scdupa). JlureparypHple Zanupie 
(7) 7. mat. 126°. Nomyuenupiit ayKT HarpeBasica c MATHOKUCHIO cbocdopa (9,9 r) 
NO MpekpallleHHA BCNCHHBAHUA; MPOAYKT peaKUHH OTTOHAJICA H3 peakIMOHHOl 
emecu mp 190—200°/10 mm. [losyueno 6,3 r (50%) 3-meruadayopena, KOTOpHIM 
MOcMe MPpOMBIBAHHA UeOUbIO H BOON, BbICYWIMBaHHA, WeperoHKH B BaKyyMe 
H MepeKpHCTaJIM3alHM W3 cnupTa WiaBwicd upu 87,5—88°. Jlureparypupie 
Mauuple T. mi. 88° (+8) (2-meruadsryopen muaputcs mpu 104° (1°)). 

2,3-Lumetruadayopen (VII6). Aqnyxr u3 2,3-qumetunOyTaquena 
(68 r quena; 0,83 Mona) u KopwuHoi KucroTEI (86 r; 0,58 Moma) Nowyuancs TO 
MeTOAUKe, IPHBeeHHON JIA aykTa H30NpeHa, HO B kcnoue (150 mu). Tlocae 
OxMaKTEHUA PCaKIMOHHOM Maccbl BbINaadl OcaqOK adyKta (75 r) ct. na. 156— 
157°. W3 ocrarka nocae OTTOHKH KCHONA ObIIO BbIeTeHO (MocaeLoBaTebHOM 
o6paborkoit 5% pacTBOpOM ekKOrO KasH M COuAHOL KUCMOTOH) ene 10 r anLyK- 
Ta. Tlomyyennan 4,5-numMerua-2-penus-l ,2,3,6-rerparuypo6ensolinaa KUcOTa 
(VI6; Berxog 55%) miaBunacb npu 159—160° (u3 yKcycnoli Kucaorsl). JIuTe- 
paTypuble Janupie (°°): 7. na. 159—160°. Harpesanuem nomyyennoro alfyKta 
(15 r) c marnoKkucnt thocopa (9 r) u Mocrexytoule OTTOHKOH O6pag0BaBllerocsa 
yruiepofopoa B BakyyMe TlomyyeHo 6,9 r (53%) 2,3-nuMerumdsryopena c T. 
mt. 123,5—124,5° (43 cmupta). JIuteparypupre annpre (24) 7. ma. 123—124°. 
T. m1. mukpata (B auTepatype He omucan): 106° (43 cnupra). 


Hatigqeno %: N 10,05; 10,13 
Co,Hy70,N 3. Bprancneno %: N 9,95 
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1234. unuKkKnorekcanogdayopen (X). Annynt 1,1’-quuuKa0- 
eKCeHHJIa C KOPHYHOH KHCcNOTONH (7%) (2-penun-3,4,5,6-quunKnorekcano-l ,2,3 
-TeTparufApoOen30HHaad KuCOTa; 7,57; T. mt. 321,5—222°: JMTepaTypuble JaH- 
ible (??) T. m1. 221°) narpepadica c NATHOKUCHIO Pocdopa (3,4 r); MpoxyKT peakunu 
DTTOHAICA B BakyyMe upH 210—220°/2 mm. Tlonyyennpiit 1,2,3,4-quuuK0- 
rekcanopsyopen (5,5 r; 83,5%) umen T. mt. 129—129,5° (us merponelinoro 
pibupa); B JHTepaType He omucan. 


Halineno %: C 92,10; 91,80; H 8,23; 8,34 
Co,Hee. Brruueneno %: C 91,98 H 8,02 


iuumksorekcanodiyopen (3 r) 6b mpeBpatien B AuOensodmyopen narpe- 
aHweM C ceyieHOM (3,4. r) B TedenHe 7 4ac. mp 340° (40 NomHOro MpeKpalleHua 
bieeHuA cesleHucToro Bosopoya). Tlocae usBieyeHua peakIMOHHOH Maccbl 
HiIAUWIMM OYTHJIOBbIM CIHPTOM ObWIO BbifeteHo 2,2 r (76%) 1,2,3,4-1H6eH30- 
Wyopena T. mt. 159—159,5° (v3 OyTusoBoro cnupta); T. mI. MMKpata 153— 
54° (43 OyTunoBoro cnupta). JluTepaTypHbie Ranuple (2%) vr. nm. 158—159°; 
r. mI. WHakpata 153—155°. 
| 1,2.3,4qumnuKNO0NeHTaHOdAyopen (XI). Annyxr 1,1’-aHWHKNO- 
meHTeHusa (16 r) c KopHunon KucsoTon (14,6 r) nomyuanca nO MeToqUKe, onu- 
kanHol Jia THWMKorekceHHula (72), C TeM OTJHUMEM, YTO TeMepaTypa peak- 
K(HOHHOH CMecH NowepxuBasacb mpu 160°. Tlocne okoHYaHHA peakUMM ayKT 
pas M3BJIeUeH KHMAULMM eTpOJleHHbIM a:pupomM. Bpixoy aaayKra — 2-cbenmu- 
3,4,5,6-uunKsonentaHo-1 ,2,3,6-Terparufspo6eH30Hol KucoTH (1X) (B aHTe- 
WpaType He omMcaHa) cocraBisaa 53% (15 r); 7. ma. 144—145°. 


Hatigeno %: C 80,87; 81,06; H 7,97; 8,05 
CygH2202. BprauceHo %: C 80,85; H 7,80 


3auMojelcrBuem 5 r nouwyuseHHoro alayKta c 2,5 r naTHoKucu cbocdopa moy- 
meHo 3 r (73%) WuuuKIONeHTaHodpiyopena c T. mt. 135—136° (u3 cnuprTa). 


'B autTepatype He oncan. 
Hafineno %: C 92,34; 92,64; H 7,43; 7,32 
CypHig. BrruucneHno %: C 92,67; Hi oe 


T. ma. mukpata 176—176,5° (43 alleToua). 
Hatigeno %: N 8,50; 8,43 
Co5H213O7N3. BpruncaeHo %: N 8,83. 


MockogsckHlt TocyapcTBeHHBI yHHBepCcHuTer Ilocrynuso 
um. M. B. Jlomonocosa 19 VI 1957 
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Jlonknayn Anagemun nayrk CCCP 
1958. Tom 118, Ns 5 


I 
XHMHS) 


A. JI, JMBEPMAH, UW. M. KY3HELLOBA, H. WH. TIOHBKHHA 
uv akagemuk Bb. A. KASAHCKMM 


CTEPEOH30MEPHDIE 1-METHJI-2-AJIK HJM K JIOTEKCAHbI 


O crepeov30MepHbIX JHaIKWIWMKIOrekcaHax B JIMTepaType JO CHX Mow 
HMeeTCA OYCHb Maso cBeqeHui. JlaxKe B CPpaBHHTeJIbHO Coulee H3YYCHHOM PAID 
wuc- w Tpanc-1,4-mpon3BORHbIX B HaCTOAULee BPeMA HalexKuble JaHHble O (Pus 
yeCKHX CBOHCTBAX MMEIOTCA JIMIIb JIA MATH Map crepeousomepos (7°): 1,4-7 
Metuu-, 1-merus-4-3THI-, 1-metui-4-u30mpomuua-, |-mMeru-4-Tpet.-6yTHa- u 1, 
JMM3Z0MponMlAkKsorekcaHosB. B pxgax xe 1,2- u 1,3-npoH3BOHbIX NOKa BNO. 


STHAMMKMOreKcaHpl (°) wu 1-merus-3-rTper.-6yTuitukmorekcaHbl (4). [lostomi 
u3syueHHe JaHHOrO KJlacca COe@AHHEHHM Upe3BbIYaliHO HHTepecHO, XOTA MH Mmpep 
CTaBIAeT OOJIbIUMe JKCNeCPHMeHTAaJIbHbIe TPYIHOCTH. , 
PaccMaTpuBad CpaBHUTeIbHO HeOOJIbUIOe KOJIMYeECTBO OTHOCAIIMXCA ClOol 
JaHHbIX, MbI HATAJIKHBaeMCA Ha HEKOTOPblé HeEORKUMaHHOCTH. Tak, OKa3bIBaeTC 
yuTo wWuc-popma 1,4-quu3onponnsiduksorekcaHa KHMMT HW2Ke TpaHCc-H30Mep 
(°), xoTa mo mpaBuny AyBepca — CKkuTa ona JomxKHAa Oblvia Obl KUMeTb BbIIIE 
IIpwunHa Tako cBoeoOpasHoli MHBepcHu TeMMepaTyp KHMeHHA OcTaeTCA NOK’ 
HeACHOM M 3aCJIy2KUBaeT JabHeliero u3syyeHuA. B yacTHocTH, ObluIO HHTepecH 
BbIACHHTb, H€ BCTPeualoTca JIM NOAOOHbIE UCKIIOUCHHA HW B pyrux pata: 
JMasIKWIUMKIAaHOBBIX YruIeBOLOpoOs0B, Hampumep B pany 1,2-quankunluKa 
rekcaHoB. C STO WeIbIO Mbl PelIWJIM CHHTe3HPOBaTb H pa3JeNHTb Ha cTepe 
H30Mepbl HECKOJIbKO 1-MeTusI-2-H-aIKHIMUKIOreKcaHoB. CHHTesbI MIpOBOAMINC| 
MO e@2MHOH cxeme: 


CHs CHg CHs CHs i 
ae ae | 
Was OI Wan eo : | 


rye R-x-nponus, A-rekcaH U H-renTust. CrepeoH30Mepbl paseJIAJIUCb B BaKYYM. | 
Ha PeKTH@UKAaWMOHHBIX KOOHKAaX 9cpdpekTHBHOcTHIO 100 T. T., MpH4em nepero 
Ka NPOH3BOAMacb HEMpepbIBHO B TeYeHHe HECKOJIbKUX CYTOK. CyJa M0 pe3syuJib 
TaTaM Pa3rOHKH, BCe CTepeOH3OMePbI NOYYeHbI B BeECbMa UHCTOM Bue. Oxaaa! 
JIOCb, UTO KOHCTAHTbI BCeX MOJIYYCHHBIX B JlaHHOH padoTe yraeBoxopojo! 
HaXOJHJIMCb B COriacHH c MpaBusiom Aysepca — Cxuta. TloucKu ucKmoue 
HHH W3 STOFO MpaBHla Mpoom*KatoTca. | 
l-meruui-2-H-rekcwJI- MH 1-MeTui-2-H-renTHAWMKIOreKCaHbI B JMTepaType Hi! 
YNOMHHaIMCch, a 1-mMeTus-2-H-NponMIuKNOreKkcaH Obll panHee NOomyueH MUL 


B BUJle CMecH CTepeou3omepos ("), Maslee aBTOPaMH WHTHpyemMoH paGoTEI He pa3 
Je@NABWICHCA. f 


) 


IKCMNeCPHMECHTANbHAA WACThB 


| 
PasroHkKH MCXOAHBIX, MPOMC2KYTOUHBIX MH KOHCYHbIX IIPOAYKTOB MIpOH3BOH 


JHCb Ha AByX KomoHKax (NoNe 1 uw 2) sdcexTHBHOCTbIO, cooTBeTcTBeHHO, 2) 
942 


uw 60 T. T. CO CTeKIAHHO HacayKol uM Tpex KoOHKax atexTuBuoctht0 100 7. 7. 
C MeQHOM HacalKOH; 9TH NocMeqHUe KONOHKU BHOWHeE PaBHOLWeHHbI WH BCe OyAyT 
YNOMHHAaTbCA MO Ha3BaHHeM KOOHKU Ne 3. 
2MeCTHMUAKAOTeKcCaHOH-l pasHoro mpoucxoxJeHua TIaTeIbHO 
OUMIaicHh MeperoHKOH B BakyyMe Ha kKomoHKe Ne 3, npnuem oTOupaducb 
pakuun no 15—20 ma. [na Kaxgoii us Hux onpe- 
elAIach KPHBaA 3aMep3aHuA u WIA Jalbueluen or 
padoTHl Opaiucbh JHUIb pakuH Cc T. 3aM. He 
HMKe —13,2°. Heygosaersopureibuble m0 YHCTO- 
Te PpakuuH MOLBeprasucb MOBTOpHOl meperonke. 
Taku nyTem Obl0 nomyyeno 911 r KeToHa, HMeBIIe- 
TO KOHCTAHTI: T. 3aM.—13,2°, n® 1,4488; d?0,9251. 


HanOomee uncTad u3- MOyYeHHbIX Hamu cbpakunit ~7 
KeTOHa HMeJla KOHCTaHTbI: T. Kun. 70,5°/31,5 MM, 
T. 3aM.—12,7° (cm. puc. 1); ocrambHble KOH- 
(CTAHTbI He OTJHUAJIMCb OT IIPHBeeHHBIX BbIIe. CyaA 
‘HO KpHBOH 3aMep3aHHA M HaliqeHHOH Hamu KpHO- 
ckonMyeckou KonctaHte (0,0165 mon. qonei/rpan),  - 1g 
CTeII€Hb YAMCTOTHI TaBHOH NOpWMH KeTOHa paBuaA- 
ies 99,2%, caMoli uucTro dpakunu — He HuDKe 
99,9°%. Han6ouee HawexHble IMTepaTypuble Janupie = ~22 
(8) orBeyaioT, MO-BHAMMOMY, MeHee uuCTOMY Mpena- 
paty:T. kun. 165,08°/760mm,T. 3am.—14°, d® 0,9250. 

; », Puc. 1. Kpupait 3amMepsaHua 

XJOpHCTHH A-Nponud (mposaxupiit) MeTHJIMMKIoreKcaHona- | 

Obl NeperHaH Ha KouloHKe N22. Co6Opannaa cpak- 


‘uua (440 r) umena cpolicrsa: T. Kun. 46,6°/760mM, np 1,3882, d; 0,8920. 


20 20 
Ilo smrepaTypHbim Jann (8): T. Kun. 46,6°/760 mm, np 1,3888, d, 0,8924. 
BpoMHcTHH A-rekcH Obl NOoMyyeH M3 MposaxHoro A-rekcHOBoro 
cmumMpTa, MeperHaHHoro MpeABapHTeJIbHO Ha KoJIOHKe Ne 1 HM MMeBLIerO KOH- 


cctantpr: T. Kum. 157,4°/760 mm, np 1,4780, dz 0,8188. Ilo amureparypxHpm 


fanupm (°): tT. Kun. 157,4°/760 wm, np 1,4779, di 0,8189. Bpomucteii 
H-rekcus (394 r), NOWyYeHHbIM JeHcCTBHeM Ha CHMPT CMecH OpomMHcTOBO,OpOAHOK 
‘M cepHo KucsioT (7°), mocme NeperoHKH B BakyyMe HMeu cCuJleqyrollMe KOH- 
levantn: T. Kun. 55,5°/25 mm, np 1,4476, dy 1,1705. 

| [lo mureparypHpm yannpm (°): tT. Kum. 156,0°/760 mm, np 1,4478, 
ie. 1,1705. 

BpoMucTHM H-renTus OblN NOWyyeH 3 MWposaKHoro HN-rellTHmoBoro 
|CHpta, WeperHaHHoro B BakyyMe Ha KooHKe Ne | M MMeBLero CJefyrollue 


KoucTaHTbI: T. Kum. 82,4°/16,5 mm, dp 1,4242, dy 0,8219. Ilo aureparyp- 


| 20 20 8 
‘HbIM Jjanuprm (11): tT. Kun. 176,8°/760 mm, np 1,4242, dq 0,8219. Bpomuctrit 
H-PenTu Momyyuasica Tak »Ke, Kak M OpomucTbIit A-rexcus. [loce nmeperouKu 
|B BakyyMe ObIm0 MomyyeHo 495 r OpomucToro A-reKcHsla CO Ce, yIOWHMH 


|KoncTraHtamu: T. kum. 76,0°/23 mm, nj 1,4499, di? 1,1336. Ilo mureparyp- 
| HbIM JaHHbM (14): T. Kun. 180°/760 mm, d2° 1,1335. 
Imetus-l-wankKuaAWwUuKAorekKcaHoudbl Onmu nonyyenbl no 
Tpunpapy. Bo Bcex cayyatx NpHMeHsAJICA OoMbIO U3ZObITOK FPHHbAPOBa peak- 
| THBA WIA OOecneyeHHA OoOslee MOMHOFO UCNONb30BAHUA KeTOHA, KOTOPbIM, BBUAY 
| 8HaYHTeIbHOL TPYAHOCTH MOJyYeHHA ero B BeCbMa UHCTOM Bue, MpelcraBs A 
OTHOCHTeIbHO OOJbULYIO ICHHOCTb, YeM FaOHAHbIe aKHJIbI. Bce AaHHbIe O BbI- 
xoJlaX HM KOHCTaHTaX MOJIYYeHHbIX KapOWHOJIOB, ABJIAIOWMXCA, MO-BHAMMOMY, 
CMeCAMH WHC- H TpaHc-opm, cBefleHbI B Tau. |. 
ImMeTuUaA2Q-vanlKHYAWUKAOTeKCeHH Homyyaluch Aeruypata- 
Iveli COOTBETCTBYIOU[MX KapOHHOJIOB B MpHCYTCTBHM BOHOM WlaBeJICBOH KUC- 
JIOTbI (MeTHJSTHMMKIOreKceH) WIM 2—3 Kaleb KOH. CePpHOH KHCJIOTHI 
TipefcraBAJIM co6oio cMecH H30MepoB C PpasHbIM TMOJIO?%KeHHeM JBOH- 
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l-merna-2-a-mpommauukmorekcana (A), 1-Merua-2-a-rekcuuakmoreKcana (5) u 


-4-renTHMNKorekcaHa (B) 


ii 


1-metTum-2 


Puce, 2. llokasaTemu mpemoMMeHua u yeIbHbIe Beca dpaklH 


HOH CBA3H. CBeleHHA 
O BbIXOJaX H KOHCTAH- 
Tax JlaHbl B Ta6w. 2. 
l-meT 4H JI-2-H-a J- 
KH IMU K J Orek- 
CaHbl nomyyaiucb 
c Bbrxolamu 88,9— 
96,5% ruy.pHpoBaHvem 
COOTBETCTBYIOWLNX WHK- 
NOaIKeHOB Hay WwaTH- 
HH pOBaHHbIM yrviem 
(20% Pt) B kaTasuH- 
THyecKoH meuwH Mpu 
150° un xpomarorpadu- 
poBalucb Ha CHJIHKa- 
rene JIA YaleHua 
OCTaTKOB HelipeyleJib- 
HbIX. JIA pa3qeseHua 
Ha CTepeoH3omeptl Obl- 
uo B3aTO 169,8 r 1-me- 
THI -2-H-NpOnH JIMA KJIO- 
rekcana, 81,4 r I1-mMe- 
THJI-2-H-TeKCHJILUKJIO- © 
rekcana H 100,7 r 1-me- 
THJI-2-H-TeNTHJIMUKJIO- 
rekcaHa. Pa3qeenHue 
MIIpOH3BOQHIOCb B Ba- 
KyyMe Ha KOJIOHKAX 
Ne 3. Ha  yuacTKax 
nokqbeMa TeMMepaTypb 
oTOOp MpoH3sBOLMICA C 
(pJIeMOBbIM UHCJION. 
200—220, B nepvon no- 
CTOAHHOH TemMnepaTypb 
(pyIerMOBOe UNCJIO CHH- 
*Kasocb Wo 120—150. 
B xofe pa3roHKH JM 
CTH aT coOupauics 
HeOOJIbIHMH 0 OObe- 
My (Ppakuuamu (oT 2 Tc 
15 Mu H JIMIb B peaKUD 
culyuaaX — MeHbILIe HIE 
OolbuIe STOH BeHUH: 
Hbl),* (JIA KaxkQoH ve 
KOTOPbIX ONpees AMC! 
MOKasaTeb MpesOomMie 
HHA W Y]eIbHbIN Bec 
Ecam JMcTHIMaT B He 


CKOJIbKHX (pakilMay 
Opa MMe coBep 
WWeHHO OJIMHaKOBbI 


KOHCTAaHTbI, OH pac 
CMaTPHBaJICH Kak HH 


TMB Ly aJIbHbIn cTe 


S = S S 
peousomep. Ha puc. 2 noKa3au xoq koucTanT cbpakUui, NMoJyYeHHbIx pt 
pasronke. CsolicrsBa 
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BBIACJICHHBIX |. CTEP COH3OMePOB cBeeHbI B TaOu. 3. 


Ta6Onuuna 1 
Bpixoabl wu cBolicTBa 2-meTuu-1-aKUJUHKIOreKcaHo- 


n0B-41 
BsaTo B OHH Buixoa, 
CHHTe3, MOM. % oT | Tlony- 
Teo- |yeHO Bo] T. Kum, 20 20 
R <a ha ee wees Deis BCeX °C/mMm nh | 44 
raoug-| cuutaa | cHHTe-| pr. cr. 
KeTOHa | HOrO Ha 3ax, I 
agkuna | KeTOH 
a-lTIponug * 2,27 2,70 84,1 294,4 | 87—88/13 |1,4651]/0,9120 
H-Texcun ** 1,34 1,79 77,0 256,2 | 102,0/2,8 |1,4655}0,8902 
#-Tentus ** 1,20 1,40 69,2 250,9 | 106,0/2,2 |1,4660/0,8916 


Af Ilo Cunpatiro u Kpemepy (7), T. Kun. 65—67°/2 mm, 
) 
ny 1,4653, do, 0,913. 
** B mutTepatType He omucaH. 
TaOanuna 2 


Bpixozpl H cBolicrBa 1-meTHJ-2-H-aJIKHIMMKJIOPeKCCHOB 


Bpixogpl Hoavy- 
WK J1e- T. Kun., 
R HOB, % hones ny ay 
OT TeO-| ya r °C/MM PT. CT. 
peTHy. : 
H-Tiponua * 82,7 193,6 169,0—172,0]745 |1,4612)0.*273 
n-Texcun ** 88,3 200,5 78—80/2,5 1,4640/0 8312 
a-Tentus ** 94,7 130,0 78—80/1,8 1, 4655)6, 8326 


* Cuupaiiro uw Kpemep (7) qua 1-mMeTua-2-4-nponusuHK0- 
negcenast fatoT KOHCTAaHTDI: T. Kum. 177,3-—177,5°/760 MM, 
) " 20 
nh 1,4627, a5 0,832 
** B muTepatype He OMHCaH. 
Ta6auna 3 


CpofictBa cTepeoH3oMepHEIx 1-MeTHJI-2-H-aTKMJUMK JIOPeKCaHOB 


MRp 
y T.Kum., n29 qo 

ae ae °C/MM PT. CT. D 4 BbIY. Halig. 
1-MeTHs1-2-H-TpOnuIWuK- TpaHe 66,8/20,5 41,4408 | 0,7997 46,18 46,30 
orekcaH { WHC €9,9/20,5 41,4460 | 0,8127 | *”’ 46,02 
4 -MeTHJI-2-H-PeKCHIMUK- f TpaHc 111,2/13,8 1,4490 | 0,8116 60,26 60,26 
wtOreKCcaH U wc 114,0/14,0 » 41,4527 | 0,8208 2 60, 06 
1-Me TH-2-H-PrenTHIMLHK- { TpaHc 126,1/13.8 1,4503 | 0,8143 64.65 64,83 
sorekcaH IHC 127,9/13,8 1,4540 | 0,8229 2 64,64 

Iloctynnao 

18 X 1957 
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Jloxxnann AkayleMunM HaykK CGGP 
1958, Tom 118, Ne 5 


XHMHf 


Ji. M. JIMTBMHEHKO, P. C. YELIKO x C. B. WYKEPMAH 


O B3AMMOJEMCTBMM YJIAJIEHHbIX JPYL OT JPYFA ATOMHbIX 
rPYNMMMPOBOK 4YEPE3 CHCTEMY JIBYX BEH3OJIbHbIX AEP, 
CBA3AHHbIX MOCTHKOBbIM 3BEHOM 


(IIpedcmasaexo akademuxom B. A. Kasancxum 8 X 1957) 


B o6acTu KOJIMYeCTBEHHOFO H3Y4YCHHA XMMHYeCKHMH MeTOJaMH B3aHMHOFO 
BIMAHUA ATOMOB MJIM aTOMHbIX TPYNNHPOBOK, MPOABJIAIOMLerocA yepes Tak yI0 
mpocreliityio apoMaTHuecKy10 CHCTeMy, Kak OeHsObHOe KOJIbILO, K HaCTOALLEMY 
BPCMeHM HaKOMJeH OFPOMHbIM SKCNePUMeHTAaIbHbIM MaTepHas. UTO we KacaeTcA 
viccleloBaHHl C YKa3aHHOH TOUKH 3peHHA Ooulee CJIOMKHLIX apOMaTHYeCKHX 
CHCTeM, BKJIOUaIOWIMX B CeOA HECKOJIbKO O€H3OJIBHbIX Aep, TO 3eCb MOKa BCTpe- 
WaIOTCA JIMIb eCJMHWYHbIe H paspo3HeHHble My6mHKauHu. Tak, Ha OCHOBaHHM 
W3yYYeHHA KHHeETHKM peaKUMH allWIHpOBaHHA pxAJla AaMMHOMpPOM3BOLHEIX 6u- 
(beHHIa Hamu ObIIO NOKa3aHO, YTO BSaNMOJelCTBHe 3aMeCTHUTeNeH Yepes CHCTeMY, 
COCTOALLYIO M3 JBYX HeMOCpeACTBeHHO CBA3AHHbIX MeKAY coor OeH3OAbHBIX 
KOJIEL, XOTA HW 3HAYHTeJIbHO OCaGEHO MO CpaBHeHHtO C TeM, UTO HaOsIOaerTca 
y aHAJIOPHUHBIX IPOM3BORHbIX O€H38O/Ia, HO BCe elle JOBOJIbHO BeJHKO (18). 

Vutepecho OblWui0 BbIACHHTb, MPOABHTCA JIM, H eC MPOABHTCA, TO KAKHM OO- 
pa3s0M, B3aMMOjeHCTBHe pe3KO Pa3JIMUHbIX MO CBOeH MpHpowe 3amecruTeel, 
HanpuMep rpynn NO, u NHg., Haxol_amMxXcA Ha NPOTHBOMOJIOXKHBIX KOHUAX 
B MOJI€KyJIaX TaKHX COCAHHEHHH, Y KOTOPBIX B OTJH4UNe OT paHee H3YYeHHbIX 
MIpOMSBOAHBIX OudeHHsia OeHSOJIbHbIe KOJIbILa He COCMHHEHbI HeMOCcpelCTBeEHHO, 
a M30JIMpOBaHbl Apyr OT Apyra pa3sbeqHHAIOWWHM HX 3BeHOM. Ham ue yyaulocb 
BCTPeTHTb B JIHTepaType yKa3aHHH O TOM, UTOGbI K paspelleHH1IO NOJOOHEIX BOTI- 
pocos c Ooslee WIM MeHee KOJIMYeCTBEHHOH TOUKH 3PeHHA NPHBeKaIMCb XHMH- 
yeCKHe MeTOJIbI HCCIEOBAHHA, OMHAKO Y pala TaKHX CHCTeM M3Y4aHCb onTH- 
yeckHe cpolictsa. H. A. Bansamxko u B. ®. Jlaspyumny (4,°) no 2aHHbIM Hu3Mepe- 
HHA CMeKTPOB NOPIOWeHHA TuceHuJIMeTaHa HW ero MPOHSBOAHIX yasocb KOH- 
CTaTHPOBAaTb, YTO OCH3OJIbHbIe KOJIbIla Y STHX BeULECTB B3aNMOelCTBYIOT MEXKy 
coOolo Yepes MOCTHKOBy10 MeTHJIeHOBy10 rpynnmy. K aHamormuHoMy BbIBOLY MpH- 
men P. C. Llexancxnli(*) np u3yuenun MpHposbI WBeTHOCTH, BO3HUKalomlelt y He- 
KOTOPBIX IPpOH3BOAHBIX AuenvIMetana,a Jxadde (”)— npn conocrapsenHn cneKT- 
POB NOMVIOMeHHA pala CoeAMHeEHHH SeMeHTOB Vu VI rpynn nepvognueckoli cuc- 
TEMbI SJICMeHTOB, COMepKalllnx Penwbubre rpynnpt. A. X. Xamunos (8) mytem 
M3MePeHNA MHTCHCHBHOCTH JIMHUM B CleKTpax KOMOMHALMOHHOrO pacceAxHHA MO- 
Ka3aJl, UTO B AudennsMetane u 1,2-nncbenusmsTaHe HMeeT MeCTO 3HAUNTeIbHOe 
B3AHMOJeMCTBHe OCHSOJIDHBIX ALep Yepes CBASIBAIOMIMe UX alucbaTHuecKHe rpyn- 
MMPOBKM, TOrla Kak TOT 2Ke MeTO], MPHMeHeHHbI WA WudenuoKcuya, He Laer 
BOSMOXKHOCTH OHO3HAUHO OTBETHTb Ha BOMpOC, MPOUCXOAUT JIM B3aHMOelicTBHE 
OeHSOJIbHBIX sep B 9TOM cAy4ae. Ilo MHenio B. A. Usmauspexoro u A. M. Cu- 
moHoBa (°), 3aMeHa B KOHBIOrMpoBaHHOli Nenu rpynmpr —CH = CH— 
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, CBA3bI- 


BalollleH apOMaTHYeCcKHe payukasbl, aromamu N, O uan S peger K H3MeHeHHIO 
MeXaH3Ma MepedauW 3JIeKTPOHHbIX BJIMAHHH MO 3TOM Wen: yKa3aHHble AaTOMbI 
ABIAIOTCA U30IATOPaMH WA sddekTa conps2x*KeHHA HM MOFYyT ObITh NpOBOLHU- 
KaMU TOJIbKOMHAYKUMOHHOrO adexta. Kox (1°) ormeyaer, uTo B AMapnscyabpuyax 
OOHapy2KuBaercaA Tak HasbIBAeMOe KBAaSHCONPAKeHUe MEXKLY apoMaTHyecKkuMH 
apamu. O BosmoxkKHocTH mepetaun sexta conpaxenus uepes rpynny NH 
HeWaBHo BbIcKasaicn A. A. Xapxapos (1"). Oqnaxo Bpoge (12), omupasncb ua Te 
*%Ke CM€KTPOCKONMYeCKHe aHHble, JelaeT BLIBOJ O TOM, YTO TpynnHpoBKU u 
atoms! O, 5, CH, u NH, cpaspipatome Henpexembuble opranwueckue pa- 
AUKaIbl, ABIAIOTCH M8ONATOPAMH JIA 3JIEKTPOHHOrO B3aHMOJeHCTBHA Mex*K]LYy 
nocweqHuMu. Touro Tak Ke Many Kun u Waccepuun (1°) npuuiain K 3aKmoueHH, 
4TO CepbIM MOCTHK y apOMaTH4eCKUX CYJbPUAOB Heb3H PaCCMaTPHBATb B Ka- 
YeCTBe IIPOBOMHHKa COlps*xKeHusA. 

Hacrosulee cooOmjenve NOCBAIeHO H3Y4eHHIO YKa3aHHOrO BOMpoca Cc MOMO- 
ULbIO XHMHYeECKOTO MeTOZa. Sfecb MbI H3araeM pe3yJIbTaTbI HCCeAOBAHUA 
KMHETHKM peak allMMpoBaHuaA 4-amMuHosudennioKcuya, 4-amMHo-4’-HuTpo- 
(eHHIOKCH a MW COOTBETCTBYIONIMX HM CYJIbPUOB N-HATPOOeH3OHJIXOpHOM 
B OeH3801bHOM pacTBope. I]pumeneHHad MeTO-MKa U3MepeHHA CKOPOCTH allMuIH- 
POBaHHA ABIAeCTCA YJIYUMICHHBIM BAapHaHTOM peowKeHHOH HaMH paHee MeTO- 
juxu (1*) Hw COCTOHT B TOM, YTO B OMpeeeHHbI MOMeCHT PeaKIIMA MpepbrBasacb 
BJIMBaHHeM B CMe€Cbh PearHpyYIOllHX BellecTB AMITHIaMHHAa, Mocsie yero MOTeH- 
IMOMeETPHYeCKHM THTPOBaHHeM HUTPHTOM HaTpusa (1°) onpeletamca Hempo- 
allWJIMPpOBaHHbIM aMHH. 

BumoueKyJApHble KOHCTaHTbI CKopocTH (k), 9Heprua (EZ) u antponua (A S) 
aKTHBalMu, a Tak»xe PakTop YacToTH! (PZ) BEIYMCJIAIMCb, KaK yKa3aHO B TIpexK- 
HUX cooOmeHuax (?, °). Uncnopble pe3yJIbTaTbl WIA KaKLOH U3 UCCeIOBaH- 
HBIX peakKiHH coOpaHbt B TaOw. 1. B nev xe MpHBeeHbI HeKOTOPbIe JaHHble 
JIA PpanHee H3Y4EHHBIX peak. 


Ta6auna 1 


PZ AS?+ 

h 25° h 50° E, , , 
y a Ji/Moab-| Ka a/rpag- f 

Amun JI/MOJIb: CeK. JI|MOJIb- CeK, Ka|/MOub eee BA 25, 
ee NN, 0,533+0,010 | 0,41--0,02 5600 7,1-109] —42,8 

Sa \ SSF rr 10,6 
ON @ s <aS NH» | 0,0505+0,0011 | 0,118+0,003 6500 2,9:403| 44,7 
La Ce NSN 0,05 2,60-+0,14 5550  1,49-104] — 41,5 

C7 S-0-¢ SNH, 1,23-+40,03 60+0, 555 Fe 
O.N-¢ S-0-<__S-NH, 0,102-+0,003 | 0,273-+0,006 7500 3,4-1041 —39,9 
4 S_s_7___N_nu, | 0,120+0,006 | 0,300+0,012 7000 | 4,70-404} + —41,2 

Sa Sa cS ry 23,8 
On—<__S—s—€__S—NH,|0,00504 0, 00018 0,0178-+0, 0008 9700 6,3-104 —38,5 
a NG 0,580+0,048 — = = = 

C7 S-NH: 580+ 


H3 tra6a. 1 BHAHO, YTO B OTAMUHe OT PEHUJbHOM pynMbi, OOafarouleh OUCH 
caObIM 3JIEKTPOHOaKUeNTOpHBIM cBolicTBoM (1,?), rpymma Ce>HsO — o6napy- 
XKUBaeT JOBOJIbHO 34METHOE IJIEKTPOHOJOHOPHOe eHcTBHe, TaK KaK KOHCTAaHTa 
CKOPOCTH IIpH Nepexoye OT aHWsIMHa K 4-aMHHOAUpeHMIOKCHY yBeMYMBaeTCHA 
6osee, ueM ByBOe. AnaslorMunad Ke rpynna CgHsS, HanpoOTHB, UMeeT ABHO BbIpa- 
XKCHHYIO 3JIEKTPOHOAKILENTOPHY!IO TIpHpoxy, MOTOMy 4TO ee BBeeHHe B Napa- 
NOMOXeHHE MOJICKYJIbl AHHIHHA MPHBOAHT K YMeHbINeHHIO CKOPOCTH  allMJIM- 
pOBaHHA NOUTH B NATH pas. 

[Tipu conocTaBleHHH 9KCIepHMeHTaIbHbIX JaHHbIX, XapaKTePH3yIOUlMx 
KaKY10-JIMOO MOJICKYJIAPHY!0 CHCTeEMY C TOUKH 3peHHs ee MPOBOAMMOCTH B3aHM- 
HOO BJIHAHHA 3aAMeCTHTeNeH, YOOHO MOJIb3OBaTbCA OTHOWICHHEM KOHCTAHNT 
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cKopocteli Jit peakuuil He3aMelleHHOrO HM 3aMeULeHHOTO COeAMHEHHH, MOKa3bl- 
BalOUlMM, KaK H3MeHAeTCA CKOPOCTb peaKIMH pM WeHCTBUH JaHHOrO 3aMecTH- 
Tela Uepes TakyIO CHCTeMy Ha pearupyloulyio rpymmMpoBKy (HalpuMep, B Ha- 
WleM Clyuae YKa3aHHOH XapaKTepHCTHKOH ABJIAeCTCA OTHOWICHHe KOHCTaHT CKO- 
pocreli aluaupoBanua amuua 6e3 NOz-rpynnbl M aMHHa, COoepxKalllero 3Ty 
rpynuy B 4’-nojoxeHuN). ITO OTHOWeHHe KOHCTaHT MbI Has0BeM (baKTOPOM Te- 
peau SIEKTPOHHOTO B3aMMOelicTBHA 3aMecTHTe/el, O6OSHAUMB ero OyKBOH pe 

IIpu cpaBHeHHu MosmeKyJIAPHbIX CHCTeM WHpeHHOKcHAa HW Muennscyibpusa 
c cHcTemMoH OudbeHua CeOBasIO Kak OYTO Obl O%KUJaTb, TO HAJIME B MePBbIX 
BYX cucTemax aTomos Ou S, pa3beqMHAIOWHX OeH3OJIbHble AQ pa, OJKHO OOyc- 
JIOBUTb 3@Cb 3HAYHTeIbHO Oosee cula6oe B3aHMOJeHCTBHe MexKAY rpynmaMu 
NOz nu NHe, vem 9TO HaGsIOqaerca B CIyYae CuCTeMbI ON(eHHa, rye apomMaTHu- 
yecKHe KOJIbIla COCAMHEHbI HeMmocpelwcTBeHHO. OyuHakO pesyJbTaT Momyunsica 
BeCbMa HeOXKHJaHHbIM: W3 CpaBHeHHA 3HaveHU qakTopa fo5° (cM. Ta6n. 1) 
cilelyeT, YTO B3aMMOJelicTBHe PacCMaTPHBaeMbIX 3aMeCTHTe/IeH MpH Mepexoje 
OT CHcTeMbI OucbeHHJIa K CHCTeMaM JM@eHHJIOKCHa WM COOTBETCTBY!OUlero CYJIb- 
dbuga He TOJbKO He YMeHbLUIMIOCb, a, HaOOOpOT, Make CilerkKa YBeMMYMJOCb 
B Caydae KUCIOpOAcokepxalllero COeHHHEHHA HM CTaJIO 3AMeTHO CHJIbHee B MO- 
wleKyse MpOH3BoLHOrO Audennscyibpugza. TakumM oOpa3som atombl Ou S, mpo- 
CTPaHCTBeHHO pa3BHrad Ba OeH3OJIbHbIX Apa, NO CyTH ela He urpawr pou 
H30J1ATOPOB Mex*KTY HUMH B Mepesave 3JIEKTPOHHBIX BMAHHH. OTMeyeHHbIN (bakT 
IPH HasHuHH elle HeEOOJbIUIOrO SKCMePpHMeHTAaIbHOrO MaTepHaJla MO H3Y4eHHIO 
XHMHYeCCKHMH MeTOJaMH MOMOOHKIX CHCTeM OODACHUTb B HacTOAUlee BPeMA 
HelerkO, HO, BepOxTHee BCero, CYULeCTBeHHOe 3HaYeHHe 3/}eCb MOryT HMeTb 
He TOJIbKO OCOGeHHOCTH MpocTpaHCTBeHHOrO CTPOCHHA PaCCMaTPHBaeMbIX Coe- 
JMHeHHK (Yero MBI NOKa B HACTOALULeEM COOOWIeCHHH KacaTbCaA He OyJeM), a H Ha- 
aimuve y HX MpH aTomax O u S HeOOOOUIeHHbIX P-9JIEKTPOHOB, Y4aCTBYIOWINX 
B CONPAXKeCHHH C apOMaTHUeCKMMH ApaMu (Pp, m-ConpsAxKeHHe NO oMpeemeHHt10 
A. H. Hecmesuopa u M. VW. Ka6aunuxa ('*)). Ho B vem 6bI HH 3akIOUaacb 
IpWunHa cBoeoOpa3sHoro NOBeeHHA H3Y4aeMbIX HAMM AMHMHOMPOH3BOJHbIX, BCe 
2Ke B JaHHbI MOMeHT OecCHOpHbIM OcTaeTcA TO, 4TO 90=PekT yaJeHHA OJHOTO 
M3 PpaCCMaTPHBaeMbIX 3aMeCTHTeeH OT pyroro KaK Y MpousBoHOrO AHdeHH- 
OKCHa, TaK M ero THOAHaO“a MepeKPbIBaeTCA KAKHM-TO HOBbIM (PaKTOPOM, CMO- 
COOCTBYIOINHM Mepeqaye B3aHMOJelCTBHA STHX 3aMeCTHTeNeH Yepes CHCTeMY 
TBYX OCH30JIbHbIX AWep, COCEAHHEHHBIX Mey CoOOH MOCTHKOBbIMH aTOMaMu O 
u S. 

CiefyeT OTMeTHTb, YTO ONTHYECKHE METOJII HCCIELOBaHHA, WIMPOKO MpuMe- 
HAeMbIe WIA H3YYEHNA B3AMMHOFO BJIMAHUA ATOMOB B CHCTeCMAX,NOJOOHBIX 3eCb 
PaccMaTpuBaeMbIM, YaCTO NPHBOAAT, KaK y2XKe YKa3bIBalOCb BbIllIe, K MpoTu- 
BOPCUMBbIM Pe3YJIbTaTaM HW He BCera MO3BOJIAIOT PACKPbITb Te 2%Ke CTOPOHHI HH- 
TepecylouleH Hac MpOOJIeMbl, YTO MH XHMHUECKHE MeTOLbI. Y2Ke MPH BU3YAa/IbHOM 
CpaBHeHHH MHTCHCHBHO OKPaUIeHHOTO B OpaH2KeBO-KpacHbI iWBer 4-amuno-4’- 
HUTPOONeHHa CO CBeTJIO-XKeITLIMH 4-aMHHO-4’-HHTPOAMpeHHOKCHIOM MH Cco- 
OTBETCTBYIOWUM CYJIbPHOM JlerKO MpHHTH K BbIBOAY O ropa3sqo Soulee CHIbHOM 
B3anMofeicTBun rpynn NO, un NH, y mpou3sBonHoro 6udbenuwa, uTO B elicTBH- 
TeJIbHOCTH HM NOATBeEPxKWaeTCA CMEKTPOCKONMHMYeCKHMH HCCeqOBAHHAMH TaKHX 
coenunennit (**, +7, *®). OnHako HeT HHKaKHX OCHOBaHHiiK TOMY, 4YTOOb! OTMe-- 
YEHHY!O MPOTHBOPeUMBOCTh pe3syJIbTAaTOB MO H3YYeHHIO B3AMMHOLO BIHAHUA 3a- 
MeCcTHTeIeH B JaHHbIX CHCTeMaX ONTHYeCKHMH MH XHMHYeCKHMH MeTOAaMH OTHE- 
CTH Ha C¥eT KAKUX-JINOO SKCHEPUMCHTAJIBHBIX MOPOKOB OAHOFO U3 ITAX MeTOAOB. 
OjHako YyKasaHHOe MpOTHBOpeuHe ABAAeTCA JIMUIb Kaxyuumed. Jeno B 
TOM, YTO KaxKIbI W3 STHX MeTOMOB CaM NO ce6e He MOsBONAeT C MocTraTOUHOlt 
MOMHOTOH OXapaKTePH3OBaTb BCe MHOTOOOpasHble CTOPOHLI TOL CIO%KHOM mpob- 
JIEMbI, KOTOPYIO MbI Ha3bIBAeM B3aMMHbIM BJIMAHMEM ATOMOB H aTOMHBIX rpynn, 
HENOCPEACTBEHHO Me*KAY CoOo1o He CBxAsaHHbIX. IIpumepom 3Toro u CAyxUT pac- 
CMOTPeHHbIi HAMM CJlyyali, a BCe BbIDIeCH3IOXKeHHOe ABIACTCA HarAALHbIM CBH- 
A€TEIbCTBOM TOPO, YTO TaKHe BOMPOCb! HeEOOXOMUMO H3YUaTb KOMIIEKCHO C IpH- 
BJICUCHHEM HE TOJIbKO ONTHYeCKHX HU BOOOIIe Cu3sH4eCKHX MeTOJOB, HO UH 
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XMMHUeCCKHX MeTOOB, OTMaBaH MpewnourenHe MaHHbIM MO KHHeTHKe HU paB- 
HOBeCHIO XHMHYUeCCKHX peakuuu, Kak HaHOoulee CTPOruM MM TOUHBIM. 
OTHOCHTebHO TOrO, KaK MO?7KHO OXdPpaKTePH30BaTb UCCJIENOBaAHHbIe B 3TOu 
pa6ote peakUHu C IIPHBJIEYeHHeM SHEPreTHyeCKHX mokasaTelen, MbI OrpaHHi- 
YHBaeMCA JIMMIb 34Me€YaHHeEM O TOM, YTO YKa3aHHble peaKIWHH, Kak U paHee 


HaMu u3yuenuble (*~*), MpoTeKatoT MpH OveHb HH3KMX 3HaYeHHAX SHeprult U 
SHTpONMH akTuBalluH. 


XapbKOBCKHH YTocyfapcTBeHHbIii yHMBepcuTer Tocrynusto 
um. A. M. Toppkoro 1 XII1 956 
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r. M. MAMEJIAJIMEB u C. M. AJIHEB 


NMOJIYYEHHVE APOMATHYUECKHKX YPJIEBOAOPOJIOB 
KATAJINTHUECKON MEPEPABOTKOH KEPOCHHA TEPMHYECKOLO 
KPEKMHIA B MPHCYTCTBHK JIETKOFO MACJIA MIMPOJINV3A 
HE®TAHOLO CbIPbs 


(ITpedcmaeaexo axademuxom A. B. Tonuuesoim 28 X 1957) 


B wawmx uccmeqopanuax (*~°) Opluio NMOKasaHoO, YTO B Mpolecce KaTaJIHTH- 
yecKOH Mepepa6oTKH pas/IMYHbIX HePTAHbIX MMCTHIAaTOB B IIpHcyTcTBHH OeH- 
30a U TOMYONAa Hal avOMOCHJIMKaTaMH MpOWCXOAMT rulyOokad apomMaTH3aluA 
YrMeBOLOPOAOB UCXOMHOLO MHCTHJWaTa H YTO Cpea YNOMAHYTHIX apOMAaTHYeCKHX 
COoeIMHeEHHH OarompusATCTByeT TeYeHHIO STOM peakIHH. F 

B pasBuTHu YNOMAHYTHIX paOoT HsyyeHHe Mpollecca KaTa/IMTHYeCKOM apoMa- 
THSALMM HePTAHBIX MMCTHINATOB B MpHCyTCTBHH JIerKOrO MaCJla MMpomM3a 
HepTAHOrO CbIPbA UpeAcTaBAeT BaxKHbIM MpakTHuecKHH uTepec. Taxol 
mpolecc, Hapsaay c raiyOokoH craOuiM3allueH JerKoro MaCJla, OOecneuNBaer 
NOJYYeHHE JONOIHUTEbHOrO KOJMYCCTBA HHSKOMOJIEKYJIAPHbIX apOMaTH¥UeCKHX 
yraeBoOpoqoB,  MpwoOperaiouluX MCKJNOUHTeIbHO BarKHOe 3HayeHHe a 
pa3BHTHA COBPeMeCHHBIX MpOleccoB He*reXHMHYeCKOrO CHHTE3A. ‘ 

B nactosielH paOoTe NPHBOLATCA OCHOBHBIe pe3yJIbTAaTbl HcceqoBaHUl mpo- 
wecca KaTaJIMTHYeCKOM apOMAaTH3allMH KepOCHHa TePMHYeCKOTO KPeKHHLa B IpH- 
CYTCTBHH JIerKHX MaceJl MMpOH3a Hal CHHTeETHYeCCKHMH aJIHOMOCHJIMKaTaMu. 

B KauecTBe HCXOQHbIX NPOAYKTOB OblwIH HCNOMb30BaHbI KepOCHH TepMuye- 
CKOrO KpeKHHra HM JlerkKoe MaCJIO pa3JIMUYHbIX MMPOJIM3HbIX MPOHSBOACTB. 

XapakTepHcTuKa yKa3aHHbIX MpOAYKTOB MpHBelena B Tabs. |. 

K peKHHr-KepocuH BbIKHMaeT B Ipefsetax 125—310°, noguoe uncao ero 50,5. 
Berxon (pakuun Wo 205°—32,2%. Becopoe coyep2Kanve HempeeibHBIX, Mapa- 
(PHHOBBIX, Ha(PTeHOBbIX HW APOMATHYCCKHX YIeBOAOPOAOB B HEM, COOTBETCTBEHHO, 
6piio 31,1; 45,6; 16,9 u 6.4%. B uccnenoBanuax (°, 7) Obi0 MoKa3aHO, 4TO 
HempeMe buble YrIeBOOpOAbl KepocHHa TepMHYeCKorO KPeKHHTa B OCHOBHOM 
MIpeACTAaB/IAIOT COCIMHCHUA IWAKIMUeCKOrO CTpoeHHaA. 

Jlerkoe MaciO cCMOdbI MMpOmM3a 9sTau-MponaHoBol dpakuuu, mpak- 
THYECKH He COAepKUT MapapuuoBbIX H Ha*TeHOBbIX yruleBoRopoyos. KomuyecrBo 
apOMaTHYeCKHX HM HeMNPeMeIbHbIX COCHHEHHH B HEM, COOTBeETCTBEHHO, ObIIO 
73,8 uw 26,2%. Ycranopleno, 4TO HenpesetbHbIe yrieBOXOpoye yiioma- 
HYTOTO JIefKOrO MaCJia B OCHOBHOM COCTOAT u3 CTHPOJla, HHeHa H UX FOMOJO- 
rop. CrekTpasibHoe uccsleloBanne BbIeeHHOL 43 JerKoro Macsia ppakunn 140— 
145° nokasasio Ha MpucyTcTBHe B Hel OKOO 90% crupona. ®pakuna 175—185° 
OTMHM4AeTCH BBICOKUM COfep2xKaHHem HueHa (181). 

Jlerkoe Macio MMpoulMsa CMellaHHOrO TAXxKeNOrO AUCTHINATHOTO CHIpPbA, 
nowiyyenHoe c BakuucKoro 3aBoja Hetrera3, Bplkumao B Ipenenax 42,5— 
232°. KomuuecrBo HelpelebUbIxX COeMMHEHMI B HEM OObTHHO coctaBanet 31—33% ; 
apomaTuueckux 60—65%, CcyMMbi MapactbHHoOBbIX u HacbTeHOBBIX yrvleBOJOPOOB 
5—9% .OnbITbI IPOBOAMJIMCb Ha a6opaTop Holi ycTaHoBKe MpoTouHoro peakTopa, 


cxXeMa KOTOpOi OblIa MpHBefxena B paGorax (1, 4). XapakrTepucTuKa WCXOJHbIX 
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cmeceH, MOMYYeCHHBIX KaTaIM3aTOB H HX OCHOBHBIX apoMaTHyecKUX dpakuuli 
npuBefeHa B TaO. 2 u 3. 


UwoO~meue: Al 


XapakTepHcTHKa KepoOcHHa TeEpMHYeCKOFO KpeKHHTa HM JIETKHX 
MaceJI NHposmH3a HeEPTAHOTO ChIPhA 


P Jlerkoe Maco nuposusa 
KepocuH Tep- 


MHYeCKOro TsDKEJIOrO TH- 
KpeKHHra STaH-NponaHO= |) eruyisia THOrO 
BOH paKkuuH ChiIpbsl 
BBIXOL 94 | BbIxXon 99 | BbIxon 
cbpaku., Wh @paku., Try dpaku., ey 
7 pec.% Bec. % Bec.% 
@pakWHOHHbI cocTas, | | 
HKG 425,0 40,0 42,5 
mo 50° = 0,58 | 1,4675 |i 0,65 |) 1,4355 
50—76 = = Abel | MilaWAlss [I ech) SSS 
76—78 = =. 0,80 | 1,4942] 0,90 | 41,4762 
78—83 -— — 53,82 | 1,4999 | 17,80 1,4870 
83—88 — = 0,50 | 1,4859} 0,90 | 1,4800 
88—95 = — 0,30 | 1,4954 0,95 | 41,4770 
95—103 — — 0,45 | 1,4900 1,00 | 1,4750 
103—108 — = 0,40 | 1.4980] 0,93 | 41,4762 
108—113 = = 15,88 | 1,4962] 30,20 | 1,4890 
4138118 = == 0,50 | 1,441 1,05 | 14,4760 
418—125 — — 6,46] 1,4945 1,15 | 1,4740 
425—132 4,07 1,4175| 0,90 | 41,4992 2,00 | 41,4732 
132—136 0,52 M4202) 0), 02 sal O03) 1,48 | 41,4740 
136—144 1,60 41,4283 | 6,388 | 1,5260] 17,48 | 1,4890 
144149 0,95 41,4316} 0,70 | 1,5240] 0,62 | 1,4925 
4149—160 Steals 41,4345 1,00 | 1,5290], 2,380 | 1,4929 
160—165 1,00 41,4382 | 1,84 | 1/5310); 2,95 1,4952 
165—175 3,67 41,4400} 1,380 | 1,5420} 4,45 | 1,5030 
175—180 2,70 MSS slaty | ul SayyAn) Sisto 41,5100 
480—185 2,85 1,4453} 4,50 | 41,5541 0,85 1,5170 
185— xk. 0. 11,70 41,4493) 5,04 1 155546 | | 5,05 1,5472 
Hower otr., °C 205,0 200,0 232,3 
Ob6uyni BEIxOon, % 32,24 95,4 95,3 
OctuToK. % 66,93 4,1 4,4 
Tlorepu, % 0,83 ORD) 0,6 
nid) | 1, 4560 41,5402 1,4915 
a 0,8120 0,888 0,8592 
Cysbdupyemocth, % 56 100,0 95,4 
MonekyJApHbI Bec 157 94,0 118,2 
Vognoe unico 
I pynnosori XHMUUeCKHii 50,5 Oo) 66,9 
cocTaB, Bec, % 
napadHubl 45,6 — LAG 
Ha(pTCHbI 16,9 _— (fe 
Henpe je bubIe 344 26,2 dines 
apomaTuyeckue; : 
6eH30 — Syl) 17,4 
TONyO = 15,0 29,0 
: = 2,5 13,0 
C, u Bplme 6,4 4,8 4,4 


Becopoe COOTHOWeHHe KPeKHHI-KepocuHa HM JlerKOrO MaCJla TMpOJIH3a 9TAaH- 
mponanoBol paki B cMecu Olio | : 2. Coxep»KaHHe O€H30AbHOH, TOYO b- 
HOM HM KCHIObHOM pakuni B Hel coeTaBsAO 34,9; 8,5 u 4,1 %. VoqHoe 4uC10 
cmecu 6piio 65,2; dpakuni: Oens0ma 14,7, Toyoua 17, Kcusona 145. 

IIpu temnepatype 525°, napsenuu 15 arM HM CKOpocTH 0,5 /s-4ac B pesyJIb- 
TaTe OJHOKpaTHOM MepepaOoTKH CMecH OCcTHraeTCH NOHaA XHMMYeCKaA CTa- 
Ousu3alua HempefembHbIx yruieBogoposos. Ilpoucxosut riyOokad apomaTusa- 
WMA KepocuHa TepMuyecKoro KpekuHra. Moguoe 4MCO MpoAykTa CHU AKaeTCA 
no 0,2. Cyabbupyemoctb KaTamu3ata 92,3%. Cogep2anne Oensoa, TOMyora, 
KCHJIOJIOB, COOTBETCTBEHHO, paBHo 41,5; 15,1 u 9,2 % Ha KaTamu3aT. BpomMuple 
YMCA WesleBbIX apOMATHYeCKUX yrIeBOJOPOAOB KOJeOIOTCA B npenemax 
0,08—0,2; cyapupyemoctb 94—97%. Bpixoq KaTaIH3aTa COCTaBIAeT 91%, 


ra3a 3,8% u KoKca 4,6%. 


Ta6Oaunua 2 


MpOLyKTOB KaTasIHTHYeCKOH MepepaOoTKH CMeCH KepocHHa TepMHYeCKOrO 


XapakTepHcTHKa : 
(btu. Temnepatypa 525° C; qapeHve 10 aTM; CKOpOcTb 


KpekHura H JIeTKUX MaceJl MMpOJIM3a He 


0,5 A/d-4ac; MpOMOMKHTeEbHOCTh WHKJIAa 30 MHH. 


(Bec._OTH. 4:2) 


CbIpbe! CbIpbe: 
KPeCKHHr-Kepo- KaTasHusat KpeKHHr-KepocHH KaTawlH3aT 
CHH H erkoe “again HW slerKoe Ountra 
Macao MMPouH- MacjlIO MMpomHsa 
3a rasa N79 COMAPOBOH PpakinH N 84 


(Bec. OTH. 41:2) 


BbIXO, BbIXOJ, 9 BbIXOJL 20 BbIxOL 20 
pak, Pe paky.,| py pak, nn paku., an 
Bec.% Bec.% Bec.% Bec. % 
PpakuyHOHHHI cocTas, 40,0 36,0 42,0 36,4 
Honea e 0,13 —_— 3,26 11,3761 0,30 41,3711 0,63 1,3920 
mo 50°C 0,53 | 1,4520 1,00, | 41,4416 1,96 1,4733 1,93 1,4185 
50—76 0,50 | 1.4860 0,60 | 41,4800 1,20 1,4825 0,50 1,4675 
76—78 84,90 | 1,4930 | 41,50 | 41,4065 10,80 1,4894 17,30 1, 4840 
78—6&3 0,48 | 1,4960 0,20 | 1,4913 0,98 1,4760 0,28 1,4710 
83—88 0,78 | 1,4942 0,35 | 14,4880 0,78 1,4835 0,30 41,4725 
88—95 0,48 | 1,4930 0,28 | 1,4862 1,18 1,4833 0,48 1,4720 
95—103 0,62 | 1,4938 0,45 | 1,4863 1,30 1,432 0,45 1,4780 
103—108 8,48 |1,4956 | 15,10 | 1,4913 19,11 1, 4852 24,43 1,4915 
108—113 1,00 | 1,4944 0,48 | 1,4870 1,58 1,4778 0,60 1,4840 
4113—118 1,33 | 1,4942 0,50 | 1,4870 4,13 1, 4768 0,33 1,4780 
418—125 0,90 | 41,4980 0, 3ay +) 1e4s71 aS) 1,4770 0,40 41,4810 
425—122 1,03 | 1.4990 0,388 | 1,4872 0,65 1,4780 0,40 1,4875 
132—136 4,13 | 1,5110 9,20 | 1,4900 10,23 1, 4866 17,83 1,4903 
136—144 0,53 | 1,4995 0,43 | 1,4858 1,53 4,4812 0,33 1,4884 
144—149 3,10 | 41,4873 | 3,25 | 1,4883 3,57 1,4770 5,00 41,4860 
449—160 1,10 | 41,4830 2,60 | 1,4800 4,47 1,4760 2,30 1,4855 
16U—165 2,00 | 1,4815 4,21 | 1,4795 2,23 41,4766 3,73 41,4835 
165—175 1,33 | 14,4800 0,85 | 41,4790 1,67 1,4741 1,83 1,4810 
4175—180 1,65 | 41,4810 1,15 | 14,4800 1,20 1,4718 0,75 1,4800 
cue 10,60 | 41,4880 4,53 | 41,4900 2,49 1,4722 6,70 1,4800 
Oo—K.O. 
Kone, oTrouHa, ° C 
205,0 204,5 195,0 205,0 
O6uynh BEIXOR,.Bec. % 75,6 87,87 69,54 87,5 
Ocratox. % 22,4 44,70 29,70 10,6 
Morepu, % e 2,0 0,43 9,79 1,9 
oe 1,4919 1, 4852 1, 4802 1, 4890 
a 0,8603 0,8544 0,8447 0,8398 
Cysbhupyemocth, % 78,0 92,3 76,4 92,0 
Vionnoe uncno 65,2 0,22 61,4 0,22 
Matepuamby. OamaHc, Bec.% 
KaTau3aT = 91,0 = 91,4 
oe = 3,8 oe 3,8 
KOKC re eo 
noTepH = \ 5,2 ae } 4,8 


TaOmuna 4 
Martepnasbubli Oamauc mpomecca 


XapakTepHcTHka cMmecu 
JlerKoro MacCJla mnHpomwH3a 
TAXKeMIOTO WACTHJIaTHOrO 


O b 7 @) 2 8 
nvr Ne 79 oe CbIPbaA C KEpOCHHOM TepMuye- 
Mpoaykr nenro | TOAY- nony. ¢KOFO KpeKHHTa WM TMosmyyeH- 
ueno | P8770) ueno  HOrO IPH MepepadoTKe 3TOH 
CMeCH KaTaJlH3aTa IpWBeyena 
KepocuH Tepmuueckoro Kpe- Takxke B TaOl. 2u 3 
KHHra apy — Bore _— - ; 
Jlerkoe Macao nuposmHsa ra ves = = 
Jlerkoe Macao nuponusa een i MMU sero 
pay ial ea nere ChIPbA _— -= 66,7 = BHAX MPOHCXOUT riyOokaa 
TaOHbHaA PpakuysA (H.K. 205° 
Broke acre. : ( ) _ 30,0 “e 80,2 AeCTPyYKUHA yrJi€BOXOPOOB 
cent teen "80 GL ul an | ih lot genet ese ener amet 
LE Mb ok ane 4 4* 970 10,2* 16,3 BBIKU Maloulen BBIIIe 200°, 
OctraToK Bbilwe 205° 22,4 10,6 29,1 9,7 cHMKaeTCA oT 30 no 10% Bf 
ras che 3°8 = 3°8 HaoOoporT, Mpowcxo_UT yse- 
Poicee — |}56 | = [|}os  saMyenme BEIxota dpaKnun, 


* Cpipble apoMaTHueckue bpakuHH. 


BIKHMatolleH Bo 200°. Mon- 
Hoe YHCJIO CHHKaeTCcA OT 61 


no 0,2. Ha6mojaetca 3ameTHoe yBemuyenne BhIXOa Ppakwuh Oensosa, Toy- 


Ola WH KCHJIOJIOB. 


CnekTpabHoe HCCIeOBaHhe KCHVIOJIbHOL (pakunwN KaTasH3aTOR NOKa3ao 
> 
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TO KOJIMYeCTBO Napa-, OPTO- H MeTa-H30MePoOB H 3THJIGeH30Ia B HX CMeCH, CO- 
TBETCTBEHHO, CocTaBAeT 22—25; 29—-35;.37,5—46 u 2—5,7%. 
B ra6a. 4 npupeyen MaTepuasbuprit OamaHc XapaKTepHBIX OMBITOB. 


ealOniena anes 
XapakTepHCTHKa OCHOBHBIX apoMaTHYecKux (ppakuuit 


i] RS) i) us 
e508 | BE |eboeS | E® 
2S is} ao & PO A id wo 8 
Back 5 = ages. pike 
s¢eq=| Ge |eesee | & s 
’ iO s be a > 
SE5O3 Ss zoo5o°., Be el 
Sree) Bs |S" S68] BS 
ex se e © Os EMS com 
@paxuua 78—83° 
EBbIXO] Ha KaTasusaT, % 34,9 44,5 10,8 17,3 
ne 1,4900 | 1,4965 | 1,4894 1,4840 
ae 0,8668 0,8659 0,8595 0,8514 
Cysbdupyemocth, % 100,0 97,0 94,5 90,1 
! Bpomyoe uucwo 14,7* 0,2 48 ,7* 0,4 
| @paxuna 108—113° 
BbIXO], Ha KaTamHsaT, % 8,48 fo0) 19,14 24,43 
nh 1,4956 1,4913 1,4852 0,4915 
az 0,8655 0,8604 0, 8532 0,8630 
Cynpdhupyemocth, % 100,0 96,0 92,5 96,9 
Bpomuoe 4Hcs0 16,9* 0,08 18,9* 0,4 
@Ppaxuna 136—144° 
BbIXOA, Ha KaTawH3saT, % 4,13 92 10,23 17,83 
aN 4,5140 41,4900 1,4866 41,4908 
oe 0,8794 0,8604 0, 8545 8606 
Cyspdupyemocth, % 100,0 94,6 94 94,9 
BpomHoe 4ncs0 145,0* 0,08 87,5” 0,16 


* VIORHOC UHCIOs 


Bprxoy wupoKkolt PpakwHH (H. K. 205°) cocraBiser oKon0 80% Ha ucxO,Hy1O 
=mecb. Bpixoy, GeH30J1a B Clyuae MepepaOoTKH CMeCH KP€KHHI-KepocuHa C JIerKAM 
MaCJIOM MMpou3a ra3a Obl 37,8%, Toyona 14,7% Mu apomaTHuecKHX yrvleBo- 
moposos C,—9,0%.IIpu mepepaOorke cmecu Jlerkoro MacJla MMpomu3a TAKeOrO 
MUCTHNaTHOrO CbIPbA C KEPOCHHOM TepMHMYeCKOrO KPeKHHTa BbIXO OeH3Osa CO- 
oTapaserT okoo 15,0%, Tomyona 23%, KcuONOB u STHNOeH30Na 16,3 Bec. % 
a llepepaOaTbIBaeMoe CbIpbe. 

| Taso06pasuble MpoLyKTbI ONBITOB cocTosu u3 86—87% MeTana Mu ero ro- 
mMomoroB, 9—10% Bogzopoga uv 3—3,5% HempeeNbHbIX yrueBOLOPOOB. 

| TIpeaqmoxenHblit mpomecc apoMaTH3alMu NMpodyKTOB TepMuyecKoro KpekHHra 
M MMpolMsa HepTH MpefcTaBAeT MepcieKTHBHOe HaNpaBsenve B pa3sBHTHH 
Ppou3BOACTBa apoOMaTHYeCKUX YyrvleBOJOpomoB HM ero WHpoKoe NpHMeHenHe 
O3BOJIUT 3HAYMTeEIbHO YBeENHUHTb pecypcbl OeH30sa, TOUYOAa A KCHOWOB. 


ViuctutTyT Hera Tloctynusio 
Axkayemuu Hayk CCCP 26 X 1957 


IUTHPOBAHHASA JIMUTEPATYPA 


1T. M. Mamegaaues, Katanutuueckan nepepaOoTka HePTAHBIX JHCTHINATOB MIpH 
W3KUX Japmenuax, JloKTopcKas Aucceptauua, Muctr. nepta AH CCCP, 1954. ?T. M. Ma- 
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B, apt. cauy. Perncrp. Focrexuuxu, No 424—50—1. 4A.B.Tonunes, I.M.Mame 
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XHMH, 


C. C. HOBHKOB, H. C. KOPCAKOBA u M. A. ALWWKOBCKAA 
O PEAKUMH MPHCOEXMHEHHS HATPOAJIKAHOB 
K BEHSAJIbBAWETOHY 


(IIpedcmaeaeno akademuxom B. A. Kasaxcxum 26 X 1957) 


Tlepppie uccieqoBaHHA, MOCBAINeHHbIe peakIMH MpwcoeqHHeHHA HUTPOal 
KaHOB K &, B-HeHACHIICHHBIM KeTOHaM, OTHOCATCA K 1916 r. Tax, Kousep ( 
OOHapYXKH, UTO HaTpHeBaA COJIb HHTPOMeTaHa JIerKO BCTYMaeT B peaKIHi0 
6eH3asIbaleTOPeHOHOM C OOpas0BaHHeM y-HUTPO-8-ennOyTHpoenoua: 


CsH;CH = CHCOC,H; + CH2 = NO.Na— C,H; — CH — CH2COCgH;. 
| 
CH2NOz 


Ota peaKUHA MpOMCXOAMT TOJIbKO B MPHCYTCTBHH OCHOBHbIX KaTaJM3aTOpC 
(MeTHJraTa HaTpHA, WH9THIaMHHa WIM WMMepuquna). CaoOolHbIt HUTpoMeTa 
c 6eH3a/balleTOpeHOHOM He pearupyer. 

Tlosquee Kouep (2) mpucoeyquHvJI HHTpOMeTaH K OeH3aJIballeTOHY B pucy 
CTBHM MeTHJlaTa HaTpHA: 


C.yH; — CH = CHCOCH3; + CHs = NO,Na— C,H;CH — CH»2COCHs. 


| : 
CH2NO3 


B 1947 r. Knoruenb (?) onucal mpHcoetuHeHHe HuTpOMeTaHa Hu 1- H 2-H 
TpOmponaHoB K OeH3alballeTOHY HW APYTHM HeHaCbIILeHHbIM KeTOHaM H WOKa3é 
BO3MOMHOCTb CHHTe3a TAKHM IYTeEM pa ObIBLUMX PaHee TPYHO NOCTYMHBbIN 
BelllecTB. OHaKO B WHTHPOBaHHbIX paOoTaX He H3yYaIOCcb MpoTeKaHHA 9TC 
peaKIMM B 3aBHCHMOCTH OT YHCJa HM NOOXKeHHA HATPOrpyn B HUTPOaKaHa: 
B nactosieh paOore u3yueHa peakIMA NpucoeqMHeHHA K OeHsaiballeTOHy pa 
JMUHbIX MOHO- H MOJIMHHTpOaIKaHOB B 3aBHCHMOCTH OT 4MCa HHTporpynm 
HX MOJIO*KeHHA. 

IIpu BsauMojelicTBHH HHTposTana C OeH3aballeTOHOM B IIPHCyTCTBHH Kat 
JM3aTopa (CIMpTHOrO pacTBOpa 9TOKCHTpHMeTHpeHusaMMonua) Ob 1 
JYYeH C HeOOMbIIHM BbIXOJOM 2-HHTPO-3-cbeHHJIMeHTAaHOH-9: 


HsC — CHNO, 
| 
CsH; — CH = CHCOCH; ++ CHsCHgNO; > CsH;CH — CH.COCHsg. 


1,1-J[MHurpostan BcTYMaeT B PeaKIMI0 3HAaYTebHO erue HU MPHBORUT K OOP 
30BaHHI0 C JIYYNIMMH BbIXOJaMH 2,2-MHATpO-3-pennreKcaHoHa-5: 


NO: 
CsHs — CH = CH — COCH3 + CHsCH(NO,). > CH,COCH.CHC — CHg. 
CsHNO: 
SHAaYHTebHO Oosee KUCJbI HHTPOalKaH — TpMHUTPOMeraH MmpHcoequHseT 
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K OeH3aballeTOHY elle aKTHBHee MU 6e3 KaTaIM3aTOpOB OOpasyer c XOpomiMMH 
Bpixofamu (80% Teopun) 1,1,1-rpunntpo-2~penunentanon-4: 


; (NOs)s 
CsHsCH = CHCOCHs + CH (NO2)3 > CsHsCH — CHCOCHs. 


Mutepecuo OTMe€THTb, 4TO AMHUTPOMeTaH JIerKO MpHcoeqMHAeTCA B MpHcyT- 
TBHH KaTaJIM3aTOpoOB K OeH3aslballeroHy c oOOpa30BaHuem 1, 1-quHuTpo-2-pe- 
WIneHTaHoHa-4, He JaBad MpOyKTa MpHcoeqMHeHHA AHHUTPOMeTaHa K JBYM 
omeKyJIaM OeH3a/balleTOHa, KaK 9TO HM€CT MeCTO B HeKOTOPHIX Jpyrux peak- 
MAX JMHUTPOMeTaHa, OMMCaHHbIX B HTepaType (4). 


OIKcTePHMeHTAAbHAA Wa Gt 


| Bensapatlerou, noulyyenHblt u3 Geu3abyerufa u atleTona (°), ume cae- 
yrolle KOHCTaHTBI: T. Kun. 129—130° /7 mM, vr. ma. 41,5—42°. 
JlutepatypuHble WaHHble Wa Oen3amballerona: T. Kun. 128—130°/13 mm, 
mi. 37—38° (°) wu 41,5° (”). 
| Peakiuto NpHcoesMHeHHA HUTPOAIKaHOB K OeH3a/balleTOHY MpOBOMMIA B 4e- 
bipexropJioH KomOe, CHaOx*KeHHOM MeXaHHyeCKOM MeliaKOH, KalesIbHOH BOPOH- 
;KOH, TEPMOMeTPOM HM OOPaTHbIM XOJIOAHJIbHMKOM. 
| IlpucoequHenue HUTPOISTAHA. K pactsopy 7,5 r (0,1 mons) 
HMTpostana B 25 MJ 9TaHOJa MmpHOaBAatu 0,01 Moma CnupToBOrO pacTBOpa 3TO- 
iXCHTPHMeTHJIPeCHHJIAMMOHHA’H 3aTeM MIpH MepeMeWIMBaHHu WoOaBaH 14,6 r 
(0,1 MOJIA) OeH3asballeToHa. Jlamee cMecb HarpeBaJIM Ha KHMAWLeH BOAAHO OaHe 
" TeueHne 10—12 uac. SaTeM OTTOHAJIM PaCTBOPHTeb, a OCTATOK Meperouasu 
BaKyYyMe. 
Honyanan: I mpaxuua 110—130°/3 mm (4,2 r); 
Il mpaxuua 130—140°/3 mm (2,2 r). 
@Mpaxuna Il mpencraBnaer co6oH 2-HuTpo-3-peHHITeKCaHOH-5, KOTOpHIH 
IpH MOBTOpHOl MeperouKe uMed T. Kum. 137°/3 MM. 


Hatimeno %: C 65,59; 65,79; H 6,96; 6,77; N 6,486,956 
CigH,;,NO3. Bpruucseno %: C 65,10; IED @, 7 N 6,34. 


| IpucoeauuHeunue 1,l-yuHutTpostTauHa. K pacrsopy 4,7 r 
(10,05 moms) 1,1-quHuTpostana B 20 Ma 3THOBOrO CnuptTa mpHOaBsaH 0,006 mo- 
IA 2TOKCHTPHMeTHPeHHaMMOHHA WM 3aTeM IPH MepeMelIMBaHHH oOaB ANH 
2,3 r Oen3amballeToHa, NMocsle uero CMeCb HarpeBalH Ha KHMALeH BOAHOM OaHe 
8 Teuennue 10 yac. IIpu oxmaxKeHHH peaKIMOHHOH CMeCH BbIMAaH Oeuble KPHCTas- 
We KOTOpHle oTdumbTpoBamn. Tlomyansau 0,5 r BemectBa c T. na. 102—103°. 
) 2-MMHUTpO-3-beHHJI-rekCaHOH-5 Mocyle MepeKPHCTaJJIH3alMH U3 ITHMOBOTO 
toupta umen T. mt. 103°. ; 

Hatineno %: C 54,07; 53,88; H 5,46; 5,51; N 10,34; 10,31 
CyoHy4O;No. BparuncaeHo %: C 54,2; Tivon26s N 10,5 


| Tloawyuen gunutpotbenumrugpa3son ct. mt. 143°. 

| IIpucoeqzuHenHue AuHUTpOMeTaHa. K pacrsopy 10,6 r 
10,1 moma) QunuTpoMerana 8B 30 Ma MeTaHOa mpHOaBiaiu 0,01 Moma sTOKCH- 
puMeTHsdeHuaMMOHUA B CHupTe. SaTtem npHOaBain 14,6 r Oen3amballeroua, 
tocuie 4ero CMeCb HarpeBasiH Ha BOAAHOM Gane B TeyeHHe 2 yac. Jfanee peakuH- 
HHY1O Maccy pa36aBJIaIM BOLOM MW SKCTparupoBasH S*pupoM. Opupubiit pacTBop 
} Yu Hay, MpokasleHHbM NazSO.. Ocrarok nocuie OTTOHKH 2:pupa B BakyyMe 
|AKPHCTaJIIM3OBAaJICA. : 
| Mowyaum 15 r (60% reopun) 1,1-qunurpo-2-benuinentanona-4 c 7. mu. 94 
ocle MepeKPHCTaIH3alHn M3 cmupTa. 


Hatigeno %: C 52 
Cy1H120;No. BaruncneHo %: C 52 
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IIpucoequneuue TPHHUTPOMeTaHa. K pactBopy 15,1 & 
(0,1 Mona) tTpuHuTpomerana B 45 Md cmupTa MpHOaBAM NO Kalam pH me- 
pemermmBanun 14,6 r (0,1 moma) mpemBapuTebHO pacmlaBJeHHOrO 6eH3aJl b- 
ametona. Jlamee cmecb HarpeBaH pv 70° Ha BOAAHOH OaHe B Teyenne 1,5 uac. 
(yepe3 15—20 mun. u3 pacTBopa CTaJIM BbIMayaTb Kpuctanspl). Hoce oxmaxje- 
HUA PeaKUMOHHOM CMeCH BHINABLINH OCalOK OTPHJIbTPOBaJIH, MPOMbIIM CMMPTOM. 
Tlonyunmu 23,2 r (80% v‘eopuu)  1,1,1-rpunurpo-2-pbennunenTaHoHa-4— 
6eloe KpucTasIMYecKOe BelllecTBO cC T. WWI. 91° Moce NepekpHcTaIu3allaw 
u3 clupTa. 

Hatiqeno %: C 43,16; H 3,75; 14,0 
CyiHigNgO,. Brruucsieno %: C 44,30; H 3,70; N 14,1 
Tlomyyen 2unntpodenusrugpason c T. nm. 160°. 
Toctynusio 
11 X 1957 


IUMTMPOBAHHAS JIUTEPATYPA 
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XHMHA 


4Yuen-koppecnongent AH CCCP A. JJ. METPOB, E. A. UEPHBILUEB 
u H. £. TOJICTHKOBA 


CHHTES n-TPHAJIK WICH JIN II- 
MW n-TPMAJIKMJICHJINJIAJIK KJICTHPOJIOB 


K HacTOALeMy BpeMeHH paspaOoTaHbl MYTH CMHHTeSa HU H3y4eHbI pasHoobpa3- 
Hble CBOMCTBa O4eHb OOJIbUIOrO YMCA HeMpeAeMbHbIX KPeMHMMOpraHnyecKHXx 
coequnHeunii (1, 2). B uacruocru, BecbMa MogxpoOHO u3y4eHa HX CMOCOOHOCTh MO- 
| JIMMepHS3OBaTLCA (°-*)- Uro kacaetcsa CHHTe3a H U3YYeHHA KpeMHe3aMeleHHbIX 
'B Ajipe CTHPOJOB, TO STOMY BOMpOCcy NOCBALLEHb! JIMMIb [Ba NaTeHTa, B KOTOPHIX, 
OHAaKO, He JaeTCA HH NMOApOOHOrO OMMCaHuA CHHTe3a, HH CBOMCTB NOJyYeHHbIx 
coequHennn (® 7). 

LlebiO HacTOsilero HcCeOBaHuA ABMJacb paspaOoTKa myrTel cHHTe3a Ma- 
Pa3aMeLICHHbIX B Ape KpeMHHMcOMepxKallux CTHPOMOB. Oduland cxeMa CHHTe3a 
STHX COCMHEHHM B3akJOUaeTCA B CJleqyIouleM: No peakuun Tpuubsapa mowy- 
YaJICA COOTBETCTBYIOUIUH CMUPT, KOTOPbIM 3aTeM JerHApaTHpoBasica Cc OOpa30Ba- 
HHeM KpeMHe3aMelleHHOro CTMpoa: 


O 
VA — Zz 
ReSi (CH2), a all MgBr + CHs¢—> RaSi (CH)y 6» GHOHCH: 
H 
> RsSh (CHa). is. Ca ecu, n=0+2 


Peaxuua Tpuubapa c 6pomucTbIMH f-TpHUMeTH UM N-TpusTHACHIMIpeHHs- 
“MarHvHeM HM YKCYCHbIM aJlbJleruOM HM alleTOHOM MpOXOJHJIM QOBOJIbHO YCMelIHO, 
JaBad B pe3ysIbTaTe COOTBeTCTBYIOUIMe CHUpTbI c BLIxodamu 40—60%. Jleruapa- 
'TallWaA B HeXKHbIX YCJIOBMAX KHMAYeHHeM crMpTa Ha KHSO, He mpuBosusa 
‘K >KeJlaeMbIM pe3YJIbTaTaM — BTOPMUYHbIE CMMPTb! erHApaTHPOBaMCh JIMUIb 
-gactuuno. Tlostomy MbI MpHMeHHIM MeTOR Meruapatalun cnuptos Haq Al,O; npu 
'340—350° B Baxyyme 150—160 mm Hg. Oror MeTod Japa yOBAeTBOpUTe/bHBIe 
| pe3ysIbTaTbl, XOTA B 9TOM CJly¥ae YaCTHUHAA NMOMMMepH3allMA MOJy4Yaemoro 
cTupoula uMena MecTO. Crupoubl Obl MOyYeHbI Cc BEIXOZaMU 30—50%. 


Jia CHHTe3a MO TaKOH Ke cxeme R:SiCH,¢ SCH =) alr, 


| 

| 
| 
| 
| 
| 


lu Rooicrigulls CRON, CH = CH, Hykuo Oplio paspaOoTaTb NyTH NosyuenHA 


/Cl3SiCH, CNS Br u Cl3SiCH,CH, < sath. Br. Axy6osn4 un Monapes HeqaBHo 
coo6uusn (*) 0 GpOMMpOBaHHN OeHsHJITpHXJOpcHsaHa OpOMOM, OfHaKO floKa3a- 
TCIbCTBO CTPYKTYPbI MOMYYCHHEIX UMM COeMHHCHHM HeMb3A ObLIO CUNTATb CTPO- 
ro jocrospepHbm. Mot TakxKe mpoOpomupoBalid OeH3HJITpHXJOpCcHaH OpOMoM 
B lpucyrcrsuH Fe ua xowogy. PasronKa Ha KOJIOHKe MOKa3aJia, TO 
oOpa3yercaA JIMIb OMH MponyKT. B Tex *Ke yCJOBMAX Obl MpoOpomMupoBaH 
3-beHWJISTHJITPUXOpCHJIaH HM Tak2Ke Obl BbIAeeH JIMIb OJMH MpOAyKrT. 
Q6a nouy4eHHBIX BelecTBa MO/BeprasNCb CMeKTpa/IbHOMY aHausy.B padore (2) 
ObIIO MOKa3aHO, 4TO THM 3aMelleHHA OPTO-, MeTa- HJM Mapa-apOMaTHyecKOoro 
KOJIbILa B JIM3AMeILCHHbIX MPOM3BORHBIX OeH30a MOxKeT ObITh HeHTHUMpO- 
Baw no o6sacrH 5—6 » BuncdpakpacuoM cnektpe norsoujenna. Ha cneKTpo- 
rpabe MKC-11 c mpusmoi NaCl B o6mactH 5—6 yw Oblnw MomyueHbl 

Shay 


6,82 
6,94 
6,14 


6,32 


CIe€KTPbI BbILMeyKa3aHHbIX Opo- | 
2  MHJOB, MpelBapHTe/IbHO 9TH— 
33 WH POBAHHbIX. CMeKTpbI OKa- 
3aJIMCb MOJOOHbIMA HM COep— 


OH, % 
BbId. 
8,14 
7,16 
6,77 
6,42 


Taoéauna 4 


*KaUlMMU TOJbKO JIBe MOJIOCbE 
(1775 u 1880 cm “*), xapak— 
TePH3YIOWIUMH, COrIaCHO WHTH—_ ‘ 
poBaHHoH padoTe, MapaH3o- 


6,09 


0, 9552 
0,9624 
0, 9374 


0,9 


Meppbl. 


Vis (CoH;)sSiCH2€ Bru 


0, 9533 


14,5130 
di 5495 
41,5213 


14,5294 


(GHESIGHCH, Coy Br 


M ykKcycHOrO aJJbflernfia mo 
peakunn Tpuubapa mosyuenbr | 


1,5172 


91—92)/2 
115 --116]8 
138, 5/6 


pie Cre 
136 —137,5/3 


137—138,5]4 


138 


COOTBETCTBYIOINIHE CIMPTHI C BbI- | 
xonamu seero 13%. B 3HauH- | 
Te@JIBHbIX KOJIHYeECTBAX Ob BbI— 
JIeJICHbI COOTBETCTBEHHO OeCH3HJI- 
TpHaTHIcutaH uu B-heHnI— 


185—187/6,5 


47,4 
46 
57,6 
34,8 
13 


Bpixon, % 


9THJITPHSTHICHIAaH, OOpas0BaB— | 
IIHeCH TPH pasIOxKeHHH BOON ~ 
He BCTYNHBUIMX B peaKIHO ¥ 
pearenTos [puubpsapa. V3 nep- | 


13 


CHOHCH, 


va 


dN CHOHCH, 


Nee 
Vw 


(C2H;)3SiCHe % 


\ 


Noayu4enHbli cnupT 


BOrO CNHpTa Jeruspatrauuel Hak 4 
AlsOzs momyyueH COOTBeETCTBY1IO- 
mlHH cTHpom c BbIxoqomM 50%. 
Bropok cnupT pu jeruypata— 
WHH TakiKe JlaJi HeEKOTOPOe KO- 
JIMYeCTBO CTHPOua, KOTOPHIM, 
OWHAKO, MOJIHOCTbIO 3alOJIH- 
MepH30BaJICA Np pasrouke Hal 
Na. TlomumMepn3aiua nonyyen— 
HbIX CTHPOJIOB H3yy¥aeTCA. 
Bpomupopanuve 6eH3HJTpH- 
XJIOpCHJIaHa, MNOJIyYeHHOrO 10 
peakuuu Tpuupapa u3  xu0- 
puctoro 6exsuaa u SiCla, mpo- 
BO]HWIOCb B TpexropsiohH Ko6e, 


CHOHGH, 


YIN 
\ SSS 


H,),SiCH,CHz 


2 


(C 


HHe 

CH;COCH; 
Va 
\ 


CH;COCH,; 
CH;C 


UcxogHoe Kap60o- 
HHJIbHOe COeAHHe- 


CHaOX%KeHHOH MellaKOH, Ka- 
Me@JIbHOH BOPOHKOM HW OOpaTHbIM 
XOJIOQWJIBHHKOM. B Kos6y mo- 
Memaocb 580 r (2,59 moss) 
OensHITpuxsopcusana, 5 r *Ke- 
JI@3HbIX CTPYKeK H IPH Nepeme- 


CH,C 


\ p; 
yp Br 
Br 


€pomug 
CH,),St Ce Br 
(CH,),Si a8 Br 
ae NS 
a 


(CoH,)s SiC 
(C:H,)3SiCH. g 


Mcxogqupit KpemMHuopraHHyueckHlt 


WuBaHHH B TeyeHve 10 yac. 
yobaBpassoch 425 r (2,66 mo- 
Jit) Opoma. Temnepatypa ox- 
Nakqawomeh OaHw nmosepxu- 
BalaCb B Tpefetax 10—20°. 
Tlocne okoHYaHHA WOOaBIeHHA 
OpoMa cMecb HarpeBatach 20 | 
MHH. pu 70°. Satem 5 uac. 
yuepes CMeCb IPONyCcKaJIca Cyxoli 
a3oT JWI yanenua HBr. Ipu 
pa3sroHKe B BakKyyMe Ha Ko- | 
Jonke 30 T. T. nomyueHo ~ 
485 r n-Opom6en3niTpy xs0p- 


_p Br 


Yo 
aan 


(C2H;),SiCH2CH 


tHlana, BEIXO, 61,7%, T. Kun. 135°/12,5 mm, n% 1,5600, d20 1,6008, MRp 
1,51 (Bey. 61,09). B rex 2xe yenoBuax OpomupoBascs B-bennSTHITpHXxJOp- 
WJlaH, MoJlyyeHHbId mo merogy (?°). M3 700 r B-dexnnstunTpuxopcunana 
ouyueno 510,5 r B-(n-6pomenut)-9THITPUXNOpcCHsaHa, BbIXO, 55%, T. KUN. 
141°/7 wn, n 1,5481, d° 1,5390, MRp 65,75 (Bpr4. 65,71). 

| O6a Opomuja sTHIMpoBaHbI C NomMoulbIO C2HsMgBr u nomyueusi n-6pombex- 
SHJITPHSTHJICHIAH, BbIXON 75%, T. KH. 140,5—141°/5 mm, ne 15324; 20 IF L560. 
MRp 76,52 (spr. 76, 17) 4 B-(n-Opomenum)-sTHITpHaTHICHIAH, BEIXOZ 80,5%, 
. kun. 149°/4,5 mM, n® 1 ,5248; 2 1,1420, MRp 80, 21 (80, 29). 
n-a-TuqpoKcustTHienHnATpMMeTHJCHIaH Moyyalcnd mo peakuuu Tpunpsapa 
TpexropioH Kole, cHaOxeHHOH MellaKol, OOpaTHbIM XOJIOJMJIbHHKOM 
anesIbHOH BOpOHKOH. K rpHHbsapoBy pearenty, Nomyyennomy uz 210 r (0,91 mo- 
A) n-OpomenvsTpuMeTHicuaHa MeIeHHO mpHOaBiamoce 80 r (1,8 moms) 
yKcycHoro aJiberuya. Temneparypa peakWMOHHOH cmecu mosfep»xkuBamacb 
B mpeqenax 5—10° oxmamxyenveM OaHel c sleqaHOoH Bono. Ilocne okonyuaHuaA 
pHOaBeHua albleruyja CMeCb NepeMelIMBaJlacb IPH KOMHAaTHOM TemMMepaType 
B TeyeHHe 3 yac. M elle 3 aca IIpH TeMMepaType KHNeHHA. SaTem pa3uarasacb 
‘aK OOBIMHO, H OpraHuyueckHH cIOH BbICyWIMBasICA Ha OesBoqunmM NaeSOz. 
pH pasronke nosyueno 84,3 r n-«-ruyqpoKcuaTHeHHJITpUMeTHJICHaHa, BbIXO] 
-7,1%. CBolicrBa ciiupTa mpeszcTaBeHbl B Ta6s. 1. Bce ocrambuble CMMpTbI CHH- 
Fe3HPOBaJIMCb B TeX 2Ke YCOBHAX. PesybTaTbI OMbITOB NpeACTaBJeHbI B TAG. |. 
JlerudpaTalua CHHTe3HPpOBaHHbIX CNHPTOB MpoBOAMacb Hal MpOKaJIeHHbIM 
FileOs mpu 330—340° B o6pmuHOH KaTamuTHYeCcKOH neuu. Cnupr noxaBasca co 
“kopocTbio 0,5 cm?/MuH. Bca cucTeMa HaxOfWlacb No paspaxeHuem 160— 
170 MM pT. cT., CO3aBaeMOM BOJlOCcTpyiHHEIM Hacocom. IlomyyeHHbI mpoxyKT 
HICyuMBaicA Hal NaeSO4a u pa3roHsavica B BakyyMe. CBolicTBa MW BbIXOJbI CHH- 
I aoe CTHPOJOB MpelcTaBJIeHbI B Tau. 2. 


Ta6auua 2 
S 
3 ane 20 e BpruuceseHo, % Halimgeno, % 
KpemHesameljeHHbIi CTHpON © D 4 j 
E CPA PTE. @» (ae Psy oie a Ess 


38,9} 104—104,5/20 mee 0,8979) 75,00) 9,09} 15,94} 74,72 | 9,06 | 15,72 


aw 
(CH,)sSi €___S CH=CHz 74,62 | 9,62 | 15,50 


~ 


| aN 52,3; 4110-11120 |1,5188/0,8828] 75,79] 9,47| 14,741 75,49 | 9,47 | 44,62 
| (CH,)Si ¢ __> coc 75.58 | 9.42 | 14,46 
| CH, 
po 40,4| 107—107,5/3 |4,5295/0,9203] 77,06] 10,09] 12,85] 76,98 |10,c2 | 12,68 
| GH)Si CY CH=CH, * 76:88 |10207 | 12,77 
| | re 32,5| 132—133/7,5 |4,5218|0,9070| 77,58] 10,35] 12,07] 77,52 110,30 | 12,co 
| (CGH,)Si <__ eee: 77.48 |10,30 | 12.13 
| CH; 
_— -| 54,6] 4126—427/3,5 |1,5237/0,9256] 77,58] 10,35] 12,07] 77,42 |10,20 | 41,93 
(Calle SiCH.C > CH= CH,’ | ° : 77,24 |10,12 | 11,9 


| TIpanocum rary6oky1o 6marogapHocts IO. II. Eropopy, mposemuiemy cnexkt- 
1 cal aHasiu3 OpoMOeH3HJI- HU OpomeHuIITHJITPHSTHJICHIAHOB. 


Wuctuty? oprannueckol XuMUH Tocrynuao 
um. H. J. 3enuxckoro 17 VII 1957 
Axajlemuu HayK CCCP 
LWUTMVPOBAHHAS JINTEPATYPA P 
1A. Jl. Tletpos, B.®. Muponos, E. A. 4Yepuumes, Yen. xum., 26, 292 
on. PD. Geot geeMsP robe JOR. Elli ott, Chem. Rev., 56, Ne 6 (1956). 
/A. 1. Tlerpos, A. M. lonaxosa u ap., JAH, 99,-785 (4994). * B. B. Kopuiak, 
.Metpos u ap., KOX, 26, 1209(1956).. > A.MIlonakospa, B.B. Kopmak 
§| ap., Was. AH CCCP, OXH, 1956, 979. ® F.H. Winslow, am. nat. 2642416; Chem. 
Nbstr., 47, 9058 (1953). 7 R.H.Bunnell, D.B.Hatcher, am. mat. 2469154; Chem. 
Nbstr., 43, 5635 (1949). 8&1. B. Monuapes, A. A. Aky6oBnu4, MKOX, 26, sz. 9, 
22 (1956,) °C. W. Young, R.B.Wall,N. Wright, Anal. Chem., 23, 709 (1951). 
| A. Tl. Merpos, E. A. 4Vepuumes, M.E.Zoaras, )KOX, 25, 2469 (1955). 
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Jlosaagn Axagemuu nayk CCCP 
1958. Tom 118, Ne 5 


XHMHG | 


r. A. PASYBAEB, I. r. METYXOB u A. Tr. APTEMbEB 
PEAKILHH OBMEHA PAJMKAJIOB B MPHCYTCTBHH AICI, 
(ITpedcmaeaexo akademuxom B. H. Kondpamoesoim 23 X 1957) 


Ha mpuMmepe MetasoopraHHuecKHX COeMHHeHHH HaMH OBL McceqOBaH 
OOMeH paquKasoB c «pactrBopuTesem». IIpu stom Oblvio MoKasaHo, 4TO OOMeH 
MeT KaK MPH pawuKabublxX, TaK H MPH HOHHBIX peakUMAX. B peakIMAx C PTYT- 
HOOpraHH4ecKHMH COeAMHEHHAMH OOMeH MpoTeKaeT Yepes CBOOOAHbIe PalNKaJIBl 
Cc pereHepallueH pearupytoulero pagukalla (1). HarpHuopranuyeckue coeqHHe- 
HHA OOMCHHMBAaIOTCA C «pacTBOpHTeeM» Yepe3 KapOoaHHoH (*). B mocjeqHeM 
cly¥ae OOMeHbI MpOXOAHIH Ooslee NOHO H MexXKY TaKHMM paKa/laMH, Kak, 
HanpuMep, OeH3HJIOM, KOTOPbIM B Bue CBOOOAHOrO palWKaJla OOMCHHBAaTbCA He 


MOX€ET. 
B uactToauleli pa6oTe MbI XOTeJIM IpOBeEPpHTb BO3MOXKHOCTb NPOXOKTeHHA Ka- 


THOHHOrO OOMeHa 


Ree Do a a (1) 


! 
HCHOIb3YA WIA STHX Wesel Welirepulicoyepxauue «pactBoputemu» u AlCls Kak} | 


KaTaJIM3aTop. 
TIpumenenue AICls B kayecTBe KaTalM3aTOpa BOZOpOAHOrO OGMeHA HcceLO-| | 


BaJIOCb B OCHOBHOM B peaKWHAX KHCJIOTHOFO TuNAa (*) 


DK=.RH + AICI, = Dt + RHEE (AIClsx)- 
D+ + RH = H+-+RD. (2)} 


O6Menuble peak, ULyulMe C yyaCTHeM HOHOB KapOOHHA, HCCeXOBaJIHCE} 
C MOMOULbIO JelirepHA B peakKWHAX MexKy alMdaTHyecKMMU YyrseBO,Opoyamyl © 
MH H2SOs (,°). | 

Jia wu3syyeHHs KaTHOHHOTO OOMeHa MBI BOCHOMb30BaIHCb TasOHHbIMH & 
apOMaTHY¥eCKHMHM YyrvieBoqopoqaMH. BblOpaHHble COeMHHEHHA B KayecTBe OOMe 
HHBalolWwNxca cuctem c AlCls BsanmogelicrByior ABoaxKo. Tanouyuple coesquHe- 
HHA, Kak W3BeCTHO, B NpucyrcTBuH AICls QaioT MOHbI Kap6onua (* 7). OOmer 
B 3TOM C/ly¥ae MO2KeT MPOXOAMTb M0 ypaBuenuto (1), ApomaTuyeckue yriieBogo.| | 
pogpt c AlCls o6pasyior m-KommeKc, Pe apOMaTHYeCKHH yreBOAOPON CHIbHC||Mll 
nojpep2xxeH mpoTonusanMu (*). [I[poxomwyenue O6MeHa BO3MOX%KHO MO ypaBHe} 
HHt0 (2). 

Kak Buu u3 Ta6n. 1, xnop6eH301-JelTepobeH30V1,XJIOPHCTHIH WHKOreKcHd 
Aeirepounksorekcan (onbitbt NeNe 1—5) o6mMenupaiorca B mpucytcTBuu AICl 
WO PaBHOBeCHOrO COCTOAHHA: 


AICI, 
RAT St REDS SIRS Xe | 
Whe 
(ies 


OOmeH B 9THX CHcTeMax NpoTeKaeT 0 ypaBnenuto (1) c yyacTHem denHab),, 
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HOrPO H IMKJIOrEKCHJIbHOrTO KapOokaTuHoua, o6pa30BaHHe KOTOPBIX IIPOHCXOJUT 
MO CXeMe: 


R — Cl|+ AlCls = Rt 4 (AICI), 
REP RD is= (RDN D) SRD AER 
R* ++ (AICly)- = R*Cl| + AICls. 


BosmMoxHo Jelirepomms jeirepo6en30a CHOcoOcTByeT peakILHH BOJOposHO- 
rO OOMeHa B onpItax NeNe 1—4. 


C,D;D + AlCl —> Dt + (CsD5A1Cl3)-. 


OguHako 43 IIpHMepa XJOpHCTbIM HK JOreKcus — JeitrepouKsOreKcaH cueqyer, 
4TO STO YCJIOBHe He ABJIAeTCA HeOOXOJMMbIM. 


- 


Ta6Osaunua 1 


Ll ' 
OGmenuBatonyHeca KOM- - x 8 RS 
NOHEHT BI oS QZ aoe REN 
om oe wH6Ka 
~ |————_—_——} # | . | 85,] Aez 
Ee > : ZS S 52 |O6men, %** H3Mepe- 
a = c & ig 
OnbITAa ; i 2 g at 5 @ S oy HHA**®, 9% 
= o Ax x = 
o a, oe ees) ow 
loa oa) Onsiis ass 
4 C,H,;Cl (GABF, 18 72 2000 85 4,2 O55 
2 To xe To *e 50 1/2 2740 916 33, 4° 0,3 
3 non so” 100 1/3 2740 1270 43,4 0,3 
4 9 rit) 100 24 4820 2240 46,5 0,2 
5 GeaHiaGl GsHnD 18 21 4152 19y0 45,7 205 
6 o-CH,C,H,Br GH;O0C€,H.D, 18 24 10380 324 ay 0,2 
‘i To *e To xe 100 3 10380 442 4,2 0,2 
8 n-NO,C,H,Cl NOC4)5 18 2h 3367 259 7,6 1:8 
9 To *e To »xe 100 3 8600 362 4,2 0,4 
10 C,.H,;CH; enpy 100 3 5050 3565 70,6 1,8 
44 To Ke To xe 100 3 5050 3460 68,6 it) 
42 CeHio (G07 18 24 5050 125 2,4 0,8 
13 To *e To «xe 100 3 5050 36 0,7 0,6 
1h oe G.H,D 18 2h 4152 400 274 24 
lye ol To xe To *e 100 8 4152 350 8,4 2,4 
16 @.OC.He Gee 100 3 5050 389 0,4 0,3 
if, | C,H-CHLOCH,C,H,| - CHIC); 48 24 | 8600 89 10 0:3 
18 To «xe To we 100 3 8600 4,0 0,4 0,3 
Ta6Oanua 2 
O6menuBalolHecA KOMMOHEHTDI . ones MEAS ig aeu 
Me i iii HCXOAHOM | nonente us| OOMeH, wgMmepe- 
| Pp y Bpema,| II komno- peakun, ‘eae 
onbita pa, yac. HeHTEe, uMn| MAH oS Hiaasen oO 
| I I HMM/MHH 
J CHG C,H,—1—6C™ 100 3 1536 176 11,4 0,2 
2 To xe *' To 2xe 400 3 | 1536 219 14,3 0.2 
| 3 >” a, 100 3 1536 190 12,4 0,2 


B MpoOTHBOMIOJIOXKHOCTh 3THM CHCTEMaM MeX]y ToOyoIoM Hu jelTepo6ex- 
30siom (Ta6. 1, onbitp NeNe 10, 11) npoxogur BoopogHbiit OOMeH TOJIbKO 
}) 0 ypaBHenuio (2) 

| 


CeDo + AlCl = (CeDsAICls)- + Dt, 
| CeHsCHg + AICls == (CsHaCH3AICls)- + Ht. 


* IIpHrezeno KOnMMeCTBO feliTepuA, MIpUXOAAMeeca Ha APO apoMaTHYecKoro COSTHESABE  & an 
** TIpoueHT OCMeHa paccuHTaH C y4eTOM PaBHoBecHoro cocTosHHA peaKuHii. B onpitax NeNe 16—18 on 


aCCUMTHIBaJICA Ha [Be OCMeHHBAIOWHEeCA rpyMnbl. 
*** OniuCKa ONbiTa (B %) BbINHCIAIaCb KaK OTHOUeHHe MpOHSBeeHHA TOYUHOCTH H3SMepeHHA (15 y) Ha 


pasOaBseHnHe K cOfep*KaHHlo FeliTepHxA B ucxOqHOM II KommOHeHTe. 
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O6MeHMBaIOLIMMUCH UaCTHUaMH ABMAIOTCA IIpOTOH H Aelitepon. IIpomecc oOme- 
Ha MOKHO TakekKe MpescTaByTb Kak peakUMIO 9JIeKTPOpHsbHOrO 3aMelleHHA 


CoDe + Ht <2 (CoDeH)* = CoHsH + Dt. 


VispecTuo, 4To mepexoza Boxopofos u3 CHs-rpynmbl B Apo, a TaKxKe Mepe- 
MeLCHHA BOLOPOMa U3 OMHOFO MOJOXKeHHA B [pyroe B MOJeKyJe TO yOa He Ipo- 
ucxoguT (°,1°). 

Tak Kak MHOrHe peakI[MH Nog Jelicrauem AICls conpopoxaiorca Meperpyn- 
MupoBKamMu (KaK, Hampumep, peakuua W@pnyzena — Kpadrca), HeoOxozHmo 
ObIIO MpOBepuTb OOMeH MeXK LY TOJIYOJIOM H OeH3OJIOM C HCHOMb3OBaHHEM JBYX 
M3OTOMHbIX MeTOK. C 9TOH IesbIO ObIIH B3ATLI LeEHTepOTOJYyOJ C MeTKOH B Ape 
H payuoben301 1—6 C!. Onbir noKa3an, ¥TO HapAy C BOMOPOAHbIM OOMEHOM 
UleT MeXKMOUIeKYAPHAA Murpalua CHs-rpynnbl Tosyoula Ha OeH30bHOe APO. 
IIpu 100° 3a 3 uaca neperpynmuposprBaetca OKONO 12,7%. ITO ObINO0 yCTaHOBJIe- 
HO HaJIMYHeM pasMoyrseposa B Tosyoue, BbIJeJIeEHHOrO B BUe OeH3OHHOK KUCIO- 
Tl (Tab. 2, ont! NeNe 1—3). . 

Uccneqopanve OOMeHHBIX peakUHit Mexkly JeHTepoOeH3OJIOM M ILMKJIOreKca- 
HOM, WHKJIOreKCeHOM HM JelTepounkmorekcaHoM (Ta6. 1, onbir Ne 12—I15) no- 
Ka3aJIH, UTO OOMeH B 9THX CHCTeMaX IIpaKTHYeCKH OTCYTCTBYeT. OTH OMBITHI WO 
HeKOTOpOH cTeMeHH MOATBepKMaloT MPaBHJIbHOCTb CeaHHbIX BbIllle 3akJIIOUe- 
Hu. JlelicrBuTebHO, TaM, re OJHH H3 KOMMOHEHTOB He JlaeT 7m-KOMMIeKCa 
c AICls (kak, HampHmep, WHksorekcah), HIM %Ke OOpas0BaHHe KOMIJIeKCa: He CO- 
MIpOBO*KLaeTcA MpOTOHH3allveh (KaK, HallpHMep, C WHKJIOreKCaHOM), BOJOPOLHO- 
ro OO6MeHa He MpOHCXOJMT. 

Ha mpuMepe xJOpHuTpoOeH301a H OpoMaHH3O/la MpesNosarasocb H3y4HTb 
BIIMAHHe 3aMeCTHTeseH Ha Mpollecc OOMeHa. Ka3asocb, 4TO JIeKTPOHJIbHBIE 
3aMeCTHTeIH, YBeEIMYMBAIONINe 3apxA, HOHA KapOOHHA, OJIKHbI CMOCOOCTBOBAaTb 
mpotleccy OOMeHa, a HYKJeO*HJIbHbIe 3aMeCTHTeIN, YMeHbINalollve STOT 3apsad, 
HaO6OpoT, JOJIKHbI 3aMeJIATb CKOPOCTb OOMeHa. OHakO 9KCMePHMeHTAaJIbHaA 
MpoBepka NoKa3ala, 4YTO KaK fN-XJIOPHHTPOOeH301 C JelTepOHHTPOOeH3OJIOM, 
Tak WH O-OpOMaHH30/1 C elHTepOaHH30JIOM B TeX %Ke YCIOBHAX OOMeCHMBAaIOTCH 
oueHb Maso (TaOm. 1, onbrTp1 NeNe 6—9). Bepostuo, B o60nux cayyanx AICI 
HallpaBAeTCH Ha HenofesleHHy!lO Mapy II€KTPOHOB KHCNOpOya, KOTOPHI Cc 
AICls o6pa3yer mpouHbili kKomMsIeKc. STO npewnomoxXeHHe JO HEKOTOPOH cTeneHH 
NOTBEpKLaeTcA TEM PaKTOM, YTO MEX LY JelirepoGeH30/1I0M MH AuceHUJIOBLIM 30pH- 
pOM, a TakKxKe MexKJy elTepoToyoJIOM H WMOeH3HJIOBLIM 3(—)HpOM OOMeHa He 
oOHapyxeHo (Ta6n. 1, onpitHr Ne 16—18). Takue pesyabTaTb! BNOJHe corla- 
Cy!OTCA C YCTAHOBJICHHbIM paHee (PaKTOM O MPOUHOCTH pasKaJoB, CTOALLHX 
y KucaopoxHoro aToma (1), 

OnbITbI MIpOBOAHJIMCb B OCHOBHOM B 3alaAHHbIX aMMyJaxX MPH KOMHAaTHOH 
Temnepatype u mpu 100°. O6OmenuBatoutHecad KOMMOHEHTbI CMeLIMBa/IHCb 43 
pacueTa MOJIb Ha MOJIb, a KOuMYeCcTBO B3ATOrO AICls 0,01 mona. Ilo okxonyanHu 
peakUHH BellleCTBa OTMBIBaHCcb OT AICls pa36aBeHHOH coaHOM KUCNOTOH, 
3aTe€M BOON, CYWIMIHCb U pasqesAIHCb Ha KOMMOHEeHTHI. B onbitax NeNe 1—9 
H 16 BemecTBa pa3qeiAuCb OObIMHOH pa3sroHKoH, a B OMbITax NeNe 17 u 18 — 
pasroukoli B Bakyyne. [locuie storo 43 BbIZeneHHOrO | KOMMOHeHTA CueqbI JeliTe- 
pupoBanHoro II komnoHeHTa yyaiAJIMCb Me€TONOM OTMBIBKH. C 3Tol Webi 
K ocTaBluemyca | KOMNOHeHTY HOOaBIANICA COOTBETCTBYIONIMH HeleliTepupoBaH- 
Hbii IT KoMnoHeHT B KosMuecTBe 15 Mi. SaTeM MpoBOsNNAach NOBTOPHaA pa3roH- 
ka. I[uknorekcen B onbitax NeNe 12—15 nocse yqanenua AICls oxucnancsa na 
xoulony KMnO. B ies0uHoli cpese 10 aMMMHHOBOL KUCJIOTHI, a B HEKOTOPHIX OMB 
Tax Opomuposasca B CCla npu 0° no AHOpomunKsoreKcaHa. Toslyou B OMBITAX 
NoNo 10,11 (ra6n. 1) w 1—8 (rva6n. 2) BHINensIca B BHAe Gen30%HOM KUCHOTHI. 
YMcTOTa BbIJeeHHbIX MPOLYKTOB MpoBepsylacb MO TeMMepaTypaM KUMMeHUA H 
MaBJIeHHA WH Mpo6oH cMemeHHsA. 

Hnentnpulupopanuble TaKUM O6pa30M MpopxyKTb vu uCXORHBIe  JeiTeputi- 
coflep2KailHe BeltecTBa (I KOMMOHeHT) CXKHTaMHCb B TOKe Cyxoro BO3AyXa Hall 
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pOKaJIeCHHOH OKHCbIO MedH. Boa, NOJy4eHHaA OT CORKMKEHHA, AHAUSHPOBAACh 

Ha COfepxKanHve Jeltepua OTawHOHHbIM MeToyom. IlorpeuiHocTh u3mMepeHuii 

l5y. Paquomerpuueckuit aHasiM3 BelllecTB B onbitax NeNe 1—3 us Ta6a. 2 npo- 

BOWMJICA B Bue JBYOKHCH yrviepofla Ha CUeTUHKe BHYTPeHHEFO HaNOJHeHHA. 
Pe3yJIbTaTbl aHaJIH30B CBeeHbI B TaOu. | u 2. 


TopbkKopcKHit rocyapcTBeHHbIli Tocrynuso 
YHMBepCcHTeT 17 VII 1957 


UMTMPOBAHHAA JIMTEPATYPA 


1T.A.Pasyspaes,I.lF. Meryxos, A.® Pexamesa, I. Il. Muxayxun, 
| JAH, 90, 569 (1953). #1. A. Pasysaes, I. T.Meryxos, M.A. Uly6enxo, 

B. A. Bo&tospuy, Yxp: xu. xypH., 22, 65 (1956). 3 A.W. Watenwredn, Yen. 
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Jloxrxagn Akagwemuu nwayk CCCP 
1958. Tom 118, Ne 5 


B. JJ. PABOB u B. JI. BAMCEP 


K ATAJIATHYUECKHA KPEKHHE HEKOTOPbIX HECHMMETPHYUHBIX 
AMAPHJISTAHOB 


(IIpedcmaeneno akademurom A. B. Tonuuesoim 8 X 1957) 


KatamuTuueckuii KpeKHHI HeCHMMeTPHUHbIX [MapHJI9TAHOB MO3BOJIAeT N0- } 
Jly4aTb BUHUapOMaTHYeCKHe COCAHHEHHA Pa3sIMYHOFO CTPOCHHA C OOJIbIIMM BBI- §- 
XOJOM. Dror cnoco6 nosyYeHHA BHHWapOMaTHYeCKHX COeAHHEHHH UMeeT Tipe- ff 
MMYIecTBa Mepe OCTaJIbHbIMM: OH COCTOUT H3 ABYX CTayqMH—CHHTesa [MapHJ- 
9TaHOB M HX KpeKHHra Ha aJIIOMOCHJIMKaTHbIM KaTaJIM3aTOPOM,— HW KPOMe- 
APOMATHYECKOFO COeAMHEHHA H alleTHJleHa He TpeOyer Apyrux pearentos. B casasu 
 Pa3BHTHeM HOBbIX MpolleccoB MOyYeHHA alleruieHa C HCMOJIb30BaHHeM MmpH-'f 
POHIX YFIeEBOAOPOAHbIX Ta30B HW Fra30B KpeKHHra OyeT BOSpacTaTb 3HayeHHe ji 
AMapusi9TaHOB, CHHTe3HpOBaHHbIX Ha OCHOBe alleTHeHa. B mpeybiyuax pa-; 
Oorax (*, *) Hamm vccuIefoBaH KaTaIMTM4ecKHH Kpekunr 1,1- (4,4’-qumeTum)- § 
qudenusstana u 1,1-(4,4’-qun30nponua)-audennistana. B HacTosileh padoTe 
TIPHBOAATCA Pe3yJIbTAaTbI KaTaJIHTHYeCKOrO KpeKHHTa JPyruX HeECHMMeTPHUHEIX f 
WHapusaTaHos. ft 

KaTaatuTHuuecKkKulh KpeKHHE 1,1-(4,4’-2u 9TH A)- DWH 
menuunatana. 1,l-(4,4’-qu9TH1)-qudenuisTaH, MOyYeHHbI No peakiHH 
aIKHIMPOBAaHHA STHIOeH3Oa alleTHJIGHOM HM [BaxKbl NeperHaHHbli Moy Ba-}} 
KYYMOM, MMesI Culeftyroujve KoncTaHTH: T. Kun. 164—167°/10 mm, nf 1,5562; 9" 
d;> 0,9646. | 

B kBapleByto KaTaJIHTHYeCKYyIO TpyOKy NOMelaH 25 MJ aJIOMO-CHJIMKaTHOrOs) 
KaTaM3aTopa WH pH Temmepatype 550°--5 nponyckamm 80 mua 1,1-(4,4’-4 | 
AM9THI)-Kupenwistana (OObeMHaA CKopocTb 2,6 yac+) wu 400 ma AucTHATUpO-fj, 
BaHHOH BOJbI. Karanusar (76,12 r) pasroHauwH TO, BakKYYMOM Ha KOJIOHKeR 
atppeKTHBHOCTbIO 8 T.T. B IpHCyTCTBHH rHjpoxuHoHa. B pesysprate pa3sroH,, 
KH MOJIyYeHbI CJlefyloulwe dpakuuu: dpakuua 46—49°/38 mm — 19,4 rf” 
(np =1,497, Henpezenbubix no PoseumyHay — 7,2%); bpaxuua 93—95°/38 MMII, 
31,68 r (np 1,5348; Henpegembunirx 87,4%) nu ocratox 31,68 r (B OCHOB-)}: 
HOM HenipeppallenHblit 1, 1-(4,4’-querum)-audpennsatan). Ppaxiu1w 46—49°/38 MN| 
oOpabaTbIBasIM Ha XONOAY KOHWeHTPHPOBaHHOl cepHoli KUCOTO!, TIPOMBIBAJIH |): 
CylUMJIM H pasroHsaM Mp aTmocdepHoM AaBsenHu. Tlonyuena dpaxkuna 133—f 
134°/748 mm 16,2 r (mp 1,4954; dg? 0,8679); sro CoeMHeHHe — sTHJIGeH30sB), 
(aut. Janubie (°) qua stTuIGeHs0na: np 1,4958; d;° 0,8670). Wy 

M natiqeno 105,9; BprmvcneHo yas CsH,, 106. MR natizeno 35,7; Berd |) 
aHcseHO 35,04, 

Ppaxuna 93—95°/38 mm —sro 4-sTHIcTHpon, cofepKauit 12,6% mull 
sTHMOeHSONA. 4-OTHICTHPON Obi BbIJeIeH H3 sTOH :pakIMH C MOMOMLIO yk)’ 
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CYCHCKHCAOM PTYTH HM MMe CNefyioulMe KoHNCTaHTEI: T. Kun. 60—61°/5 mM. 
ny 1,5371; nf 1,5379; dj? 0,8935 (nur. yannpre (3): np 1,5376, dz° 0,8924). 

M natigeno 131,3; Beruncteno yma Cy,Hy, 132; MR uaiineno 46,2; Bpi- 
yncuieHo 43,61. 

J{na NOHO WentudpuKauun 4-9THICTHpoa Obi TOMyYeH ero AHOpoMHA 
B Bue OesMbIX HPONbuaTbIX KPHCTaN0B:T. mi. 65,5° (aur. annie (4): 
Peery, 66°): 

Kataautuyeckuit Kpexkuur 1,1-(3,3',4,4’-rerpamerua)-qubenua- 
atana. 1,1-(3,3',4,4’-rerpamerum)-qudennssTan (STH eH-J{H-0-KCHION) ObII 
novwyyeH TO peakUHH aJKHJIMpOBaHHA O-KCHIONa alleTusieHoM: T. Kun. 173— 
174°/5 mm, np 1,5655; d;° 0,9824.. Kpexunr nposoguacn npn 550°-100 ma 


—1,1-(3,3',4,4’-rerpametuy)-aupexusstana Obl0 NponyuleHo Yepes cJOf asOMo- 


—— 


CHJIMKaTHOrO KatasIM3aTopa (25 Mm) c OObeMHOH cKOpocTbIo 2,6 uac!. Bop 
nponymero 400 ma. 
Katanusar (98 r) pasrousiH TO BakKyyMOM Ha KOJIOHKe 3cptbeKTHBHOCTbIO 
Dox T.. T. 
Ilonyuenbl TpH ocHOBHbIe (pakuMu: pakiua 55—55,5°/36 mm 22,6 r; 
(ppakuna 94—104°/36 mm 2,7 r; dpakuua 105—106°/36 mm 27,2 r.. pakuna 


55 — 55,5°/36 mM, 970 o-Kcnson; nf 1,5064; a? 0,8813 (aur. ganubie (3): 


fy 1,0052; d;° 0,8802). 

M naligeuo 107,8; Bpraucneno ama C,H, 106. MR uaiigeno 35,80; Bp- 
qucueHo 35,54. 

®paxumo 94—104°/36 mM—cmecb BUMHMIKCHIONAa u sTHIKCHONAa (nD 
1,523; wHenpeyembubrx 46%) —oOpa6aTbiBasH KOHIeHTpHpOBaHHOl cepHoli 
KHCJIOTOH H pasroHAJIM pH aTMociepHom JaByenHu. [lomyyeno 0,8 r dpak- 
uuu 186—188°: ni 1,5049 (qmT. anHbie yaa  1,2-qumerun-4-aTuI- 
6eus0na (?): np 1,5031). ®paxuna 105—106°/36 mm, sto 3,4-quMeruscrupon: 
np 1,5465; d; 0,9062 (mur. qannpie (*): T. Kun. 94 —96/26.mM; np 1,5463; 
>, 0,909). 

M nawiyeno 134,9; Bprgucmeno 132. MR ualigeno 46,1; Bpraucaeno 43,61. 

KaTtamuTuuecku Kpekuur I1,l-qu-Q-HagdTu a)-a9Taua. 
1,1-mu-(2-Hadrug)-9TaH (9THJIeH-2u-HadTH) NowyyeH pH aJJKHIMpoBaHnu 
HadbTasiMHa alleTHJIGHOM B paCTBOpe YeTbIPeXXJOPUCTOrO yrulepoya. ITO oueHb 
BAZKOE MPO3PauHOe BeLLECTBO C 3eJIeEHOH cIyopeculeHwueH. T. Kun. 236—238° 
mpu 3mm; ny — 1,6760. Pacrsop 87 r 1,1-au-(2-nacrun)-sTana B 60 Ma 6eH30ua 
MponyckasIM B KaTaJIHTHYeCKyIO TpyOKy, cojepKamlyio 25 Mu aJlOMOCHJIMKaT- 
HOrO KaTaJIu3aTopa, co cKOpocTb1o | mii/MuH. Bojla nojaBaslacb CO CKOpocTHIO 


| 4 ma/mMuu. Temnepatypa Kpekuura 550°. 


Katauu3aT mocsle OTTOHKH OeH30/1a pa3sroHAJIM NO BaKYYMOM B KouGe Kuaaii- 


3eHa JIA OTeeHHA MpOAyKTOB KpeKHMHTa OT HeMpeBpaennoro 1|,1-yu (2- 


Hadrum)-sTana. Tlomyseno 46,57 r dpaxuun 110 — 150°/8 wm, u 25,75 r 
octaTKa. Mpakuuio 110—150°/8 wm, cocToaulyto 43 KpHCcTaIMueckol HW KAKO 
yacTu, PHJIbTpOBasIH Ha BakyyM-usbTpe. Kpuctramipi Ha puprpe (21,12 r) Opi 
UBaxbl MepeKPHCTaIM30BaHbI H3 CMMpTa HW Mocle BO3TOHKH UMeJH 
T. mu. 81—82°. Onn papanu muKpar T. nm. 148—148,5°. 

Cnpasounble 1aHuble: T. mt. Hadrasmmua 80°, Tr. nu. mukpata 149°. Ounprpat 
(25,4 r)—npospaynas »uAKOcTb xesToro UBeTa: Np 1,636; venpesembubIx 74,5% . 

Uactb cbubTpaTa MpH CTOAHHM 3aKpucTaJM380Basacb. Kpuctaibl ObmuIM 
OTJeIeHbI HW ocwe HeCKOJbKMX MepeKPHCTaIMsalMH us cCHMpTa MeN 
T. mu. 65—65,5° (mut. JaHnble Aaa B-BuHuaHadtanuna (°): T. m1. 66°). 

M natigeno 154,5; BprunceHo wit Cy,Hy) 154. 

Jina ujentupukanun 8-BuHumHaptatMna OblIo mpoBeyeHO OpomupoBaHHe 
tbunbtTpata npu — 20°. Mouyyenbi KpuctaIbI B BAe GeIbIX HFONOK CT. MI. 86— 
86,5° (mutT. Janupie (7): T. m1. 86°). 

M uaitineno 315,5; Bpruncneno yaa C,H, Br 314. 
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TakuM O6pa30M, XHMH3M KpeKHHTra YKa3aHHbIX AMapHJlI9TAaHOB aHaJIOrHyeH 
XMMU3MY KPeKMHra WMapHisTaHOB B Hallux paOotax (1,7), a HMeHHO: 


fe Ga eee ee 
RE ee ee 
CHs 
Sip ee Pee 
HG == CH ee R+R < 7 CeH5 
MockoscKHi HepTAHO MHCTHTYT Ilocrynus10 
um. WU. M. Ty6xuna 8 X 1957 


LUM THPOBAHHAS JIMTEPATYPA 


1B, Jl. Ba&cep, B. 0. Pa6os, C. Ul. Coxkoaunua, JAH, 106, Ne 2 (1956). 
2B. Jl. Baticep, B. . Paéos, B. WU. Kppsenes, JAH, 142, Ne 4 (1957)5 
3 COopH. PusHKO-xHMHYeCKHe CBOMCTBAa HHAMBUAYaIbHbIX yrseBoxoponos. nog pex. HM. LW. Tum- 
qeeBa, 'B. 0, 1944: -*-A. Klages, Ber., 2, 1632 (1903). 5 J. H. Saunders, €) Gs 
Overberger, Chem. Abstr., 40, 4685 (1946). ® H. Suida, Chem. Abstr., 29, 1099 
(1935). 7? Sh. Yura, H. Hara, J. Chem. Soc. Japan. Ind. Chem. Sect., 52, 28 (1949). 
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Jloxnxann Akagemuu nayr CCCP 
1958. Tom 118, Ne 5 


XHMH A 


A. H. WH] JIOBCKAA, usen-Koppecnonzent AH CCCP A. K. CbIPKMH, 
dicanehun | VM. H. HA3APOB | u B. &. KY4EPOB 


AKMOJIBHbBIE MOMEHTbI 3®HPOB H30MEPHDbIX 
UWK JIOPEKCAH-1,2-4MKAPBOHOBbIX KUCJIOT 


OGbIKHOBEHHO MCXOLAT M3 TOTO, UTO HaWOoOJIee ycTOM4UMBOH ABMAeTCA KpecJo- 
BU AHaA KOHMOpMallHA C MAKCHMAJIbHBIM UHCJIOM JKBATOPHAJIbHbIX 3aMecTuTeseH. 
OTH MpeAMomo*wKenuA OblIM NOATBep2xXKAeHbI TaBHbIM OOpasoM pu u3yyeHHH 
Pa3JIMUHBIX WHKJIMYeCKHX COeCJMHEHHH, UMEIOULMX B Ka¥ecTBe 3aMeCTUTeJIeH Me- 
THJIbHbIe H THApOKCHJIbHbIe Fpynnbl. 

B cBx3H C STHM MIpelcTaBsdeT HHTepec H3y4eHHe COeAMHEHHH Cc Oosee NomAp- 
HbIMH 3aMeCTHTEJIAMH, HallpHMep, MeTHJIOBbIX 2PHPOB AHKapOOHOBbIX KUHCJIOT, 
CHHTe3HpOBaHHbIX M. H. Hasapoppm u B. ©. Kyyeposnim (?, 2). 

B pany 1,2-au3aMelleHHBIX WHKJIOreKCaHOB BO3MOXKHbI 3 H30Mepa: LHC- 
M3OMeP, HMEIOMIMM IKBaTOPMaJIbHO-aKCHaJIbHOe PacMOORKeHNe 3aMeCTHTEeH 
(e — a) W TpaHc-H30Mep B AM9KBaTOpHaJIbHOK (e — e) HIM WuakcualbHOK dop- 
Me (a — a). 


Ta6Oaunua 1 


T. Kun., 


BenjecTBo Poo | Pon Pop 


-10?8, D 
°C]MM pT. CT. bet 


NoNo mn. 


140~—111/5 170,43 | 49,26 | 121,17 2,44 


135—135,5/17 | 144,54 | 49,26 95,28 2,44 


3 | 4114/5 166,76 | 48,79 | 117,97 2,38 


“\ __COOCH, 
4 | 136/18 140,92 | 48,79 | 92,13] 2,40 


68—69* 105,03 | 44,65 60,38 1,70 


| 94—95* 120,48 | 44,65 75,83 1,91 


* TemnepaTypa msaBJeHHa. 
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B nalliMx OMbITaX H3Mepslacb JM3JIeKTpH4ecKad TMOCTOAHHAA OeH3OJbHBIX 
pacTBOpos rerepOAHHHbIM MeTOOM T1pH 25° npu KoHMeHTpatuax or 0,003 no 0,007 


MOJIAPHOH JOM pacTBopeHHoro BeulecTBa. JIA pacueTa AHNOMbHbIX MOMCHTOB 
HCHOIb3O0Baacb tbopmyvia Temecrpanya. 

QreKTPOHHAA NOMAPHSalluA paccuMTbIBaach NO pepakUMAM CBAseH HM U3 
OUBITHLIX JaHHbIX. OOa 3HaveHHA JaJIM XOpOllee COBMaeHHe. 

Bp H3MepeHbI AMMOJbHbIe MOMEHTHI JECATH BellleCTB — MPOH3SBOHBIX IHK- 
JlorekcaHa W WHkKJIorekceHa. 

B ta61. 1 u 2 nocnegqopaTesIbHO IpHBeMeHbI: CTPyKTypHble POpMYJIbI, TemMMe- 
paTypHbIe KOHCTaHTHI, MOHbIe NoApusalun P,, 9Ie€KTPOHHbIe NOIAPH3allHH 
Py,, OPHeHTalMOHHbIe NOMApHsaluH Pop WM AMNMObHbIe MOMEHTHI. 

Tlunombupiii MoMeHT JMMeTHOBOrO aupa WHc-LWuKsorekcaH-1 ,2-quKap6o- 
HOBOH KucOTH paBen 2,41 D, Tpanc-popmpi 2,14 D. Lluc-popma umeeT MOMeHT 
6ombuuit Ha 0,27 D. Takan Ke 3aKOHOMePHOCTh HaO10JaeTcA WIA THMeTHJIOBBIX 
asupoB WHKoreKceu-1 ,2-uKapOoHOBOL KuCIOTHI, Te »=2,38 Du 2,10 D u pas- 
Hula paBHa 0,28. 

CpaBHeHve MMOJbHBIX MOMCHTOB H30MePOB IIPOH3BOAHBIX IWAKMIOrekcaHa 
HW WHKJOreKceHa NOKa3aJlO, UTO JIBOMHAA CBA3b BbISbIBAeT JIMIMb HE3HAYNTEbHOe 
H3MeHeHHe MOMeHTa Kak JIA WuC-, TaK M JIA TpaHc-PopMpl. 

JMn0JIbHbIe MOMeHTbI H3OMepOB MOHOMeTHJOBOrO a*pupa WHKJOrekKcaH-| ,2- 
AMKapOOHOBOM KHCJIOTHI NOHWKeHbI NO CPaBHeHHIO C JMMeTHJIOBbIMH S@upaMH. 
Bo3MOxXHO, 3TO OObACHAeTCA OOPas0OBaHHeM BHYTPHMOJeKYIAPHOH BOAOPOAHOH 
CBA3H MexK]Ly KHCOpOAOM KapOOHHJbHOK Tpynnbl HM BOAOposoM rpynnpl O — H. 

IIpencraBsiseT HHTepec CpaBHHTb AHMMOJIbHbIC MOMCHTbI H30MepOB MeTHVIO- 
BbIX 9PHPOB WHKJIOreKCaHAHKapOOHOBOH KUCJIOTHI C AHNOJIbHBIMH MOMeHTaMH 
9(—PHPOB HEHACHILNICHHBIX JUKapOOHOBLIX KUCJIOT, HalpHMep Cc JHSTHVJIOBbIMH 
adupaMu MasleHHOBOH u (byMapoBohH KucuOoT. Pa3smuuMe B pawuKaax sPupHOH 
rpyltibl He JOJDKHO 3aMeTHO OTPa3HTbCA Wa BeMYHHAX MOMEHTOB. Cmalic u 
Youuc (3) ompeleHIH JMNOJbHbIe MOMEHTHI JH3ITHOBBIX 3PHPOB MaJIeHHOBOL 
M (byMapoBok KuCNOT mpH 25 u 50°. 


Pp pw 25°, D pp mpH 50°, D 


1, [uetunopyli spup MasieHHOBOH KUCJIOTHI 2,04 2,06 
2. [iuatunoppili abup d@ymMaposolt KucCJOTHI 2,38 2,40 
3. Tumerunospiit apup 4-2-quKorekcanqukap6o- 

HOBOH KUCJIOTEI -IlHC 2,44 — 
4, To 2%e -TpaHe 2,14 — 


K aK BHJHO 3 STHX JAHHbIX, JMMOJIbHbIM MOMeHT 3c:pUpa MaJIeHHOBOM KHCJOTHE 
OouIbiue MOMeHTa ac*upa CbyMapOBOH KHCHOTH. ITO ABAACTCA NONOMHUTEIbHBIM 
NOJTBepxKeHHeM WHc-KOHpurypalun coequHenua 3. 


Ta6dnuma 2 


NoNe T. Kum... 1078, 
mn, BenjecTBo °C/MM pr. cr. Poo Pox Eop i D 
“\_COOCH, 
110—110,5/4 172,83 | 53,88 | 118,95 2,39 
; CH,—\_ /—COOCH, 
Iluc 
é eke 
| 105—105,5)3 173,10 53,88 | 119,22 BS) 
5 CH,--\_ }coocH, 
Luc 
“\_COOCH, 
4414/5 160,53 53,88 | 106.65 2,26 
3 CHy—\ /~-COOCHs 
Tpauc 
A hess 
140—110,5]4 157,32 | 58,88 | 103,44 2,23 
r CHy~-\ --COOCH, . 
Tpauc 
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 B Ta6n. 2 npuBeyeHbl MOMeHTHI MOWIeKYJI, HMeIOWLMX, B OTIMUHe OT paHee 
[eeeevorpenax COCAMHEHHH, JONOIHUTeIbHO MeTHJIbHYIO rpynmy mpn Cy. 
Jina usomepos | u 2 nomyyenbl OfMHAKOBbIe 3HAYeHHA MOMeCHTOB. STOO 


‘CeEQOBaIO OXULATb, NOTOMY uTO MOMeHT rpynmb! CH, paBeH MOMeHTY cBa3H 
C—H. M30meppi 3 u 4 uMeIoT HECKOJIbKO MeHbIUMe MOMeHTEI. OTMeTHM, YTO 430- 
‘Mep 4 ABJIAeTCH HavOovlee YCTOMYMBBIM, B HeTO MepeXOMAT BCe OCTAJIbUbIe POPMBI. 
Tysmuckuit, kuaKkomo, Cmailic (*), takxxe Kosuma c coapropamu (°) u Ben- 


‘Aep, Axosun, ®noyspe u Topuur (°) npumensan pin pacueTos coflep2xKaHusa 


| 
: 


B pacTBOpax TpaHC-COeqMHEHH JM9KBaTOPMaJIbHOrO HM [MakCHaJIbHOrO uraso- 
‘MQOH30MepoB WuKJorekcaHa PopMyJly WIA CMecel, Moaras, YTO MOMeHT JMak- 
CHaJIbHOrO H30Mepa paBeH HywO. Jia 3amecTuTeleH TuNMa scupoOB WHKIOreKcaH- 
1,2-MKapOOHOBBIX KUCJOT, COJepxKal{MX HeperyAPHbIe FPyMMbI, MOMeHT JuaK- 
(CHaJibHOro W30Mepa (a — a) HeJIb3A MPHHMMATb PaBHbIM HYJIO. 

Jlia onpewesenusa KoHncurypal“n W30MepoB JMMeTHJOBHIX 9¢PHpOB WHKJIO- 
rekcaH-1,2-7MKapOOHOBOH KHCJOTHI MpOBeZeHbI Ob pacueTb! JUMOMbHbIX MO- 
MeHTOB TIpH JonyuleHHu cBoOoAHOrO BpalieHHa Tpynm COOCH, c yyerom ux 
HanpaBJIeHHA Kak HeperyJIAPHbIX py NO OTHOIMIeHHIO K IWMKJOreKcCaHOBOMY 
KOuIbILy. Jl 3HaYeHHA MOMeHTOB CBaA3eH, yrula BpallleHHA WM yIvla BeKTOpa MO- 
MeHTa HeperyJapHow rpynnst COOCH; ucnomb3s0BaHbl JaHuble Cwmaiica (*). 
PacueT mposoyusca no dopmyue: 


p= (Su) +B (7)? 


ire ¢ O3HauaeT HHAeKc TpynMbl c MOMeHTOM p;. MomeHTbI \.; pa3JIOXKeHbI Ha 


/ 
| KOMIOHEHTHI 2; — NapaJieJIbHO K OCH BpallleHuA UW yw; — TepneHMKYJIApHO Kk 
gToH ocu. Crpemka m0 3HaKOM TepBoli CyMMBI O3MataeT, UTO MOMeHTHI Le 


) CKJaAMbIBAIOTCH BEKTOPHO 


moe, (i iscos 10 Cosson) ol asin 70 = 2,01 D, 


uwe-e 
Moment u30Mepa a — a pacc4unTaH oO ypaBHeHHio 


aa = V 2(1,74:sin 70°? = 2,30 D. 


|Bennanna 1,74 npeacrapnaer Moment rpymmpt COOCH,(’). Onbirnoe 3Hauenne 
-MOMeHTa H30Mepa IMC Je*KUT MeX*KAY BHIUHCJIeCHHBIMM 3HayeHHAMHU 2,01—2,30 D. 
_ Onpiruprit Moment TpaHc-M30mMepa, paBHBi 2,14, He cooTBeTCTBYeT paccuH- 
| TAHHOMY 3HaYeHHIO MOMEHTa H30Mepa € — e IPH YCJIOBMH CBOOOMHOrO BpallleHHs. 
_ OrmeruM, 4TO MOMeHT JMMeTHOBOrO ac:pupa TepetrasleBOH KUCJIOTHI, paBHbIi 
2,2 D (°), yKasbiBaer JIMUIb Ha HeOosbIIOe TOPMOXKeHHe CBOOOAHOTO BpallleHusA. 


MockoscKHli MHCTHTYT THocrynusto 
TOHKOM XMMMYeCKOM TeXHOJOrHu 1X95 7 
um. M. B. JlomoHocosa 


ILATHPOBAHHAS JIATEPATYPA 
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WS) Wallis, J/Am. Chem. So¢., 53,°527 (1931)) "A. Tulinsky, A. Di-Gia- 
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K.Sakashita, S. Maeda, J. Am. Chem. Soc., 76, 1965 (1954). 6p, Bender, 
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okuann AKkagemunu Hayk CCCP 
1958. Tom 118, N 5 


XHMHA 


T. H. JOPKEHKO, K. C. FPHPOPbEBA, H. B. APE®bEB u M. P. BUJIEHCKAA 


CHHTE3 AJIKWJIMPOBAHHbIX THJPOMEPEKMCEM PAA 
1,1-.M®EHHJISTAHA C NPHMEHEHHVEM XPOMATOIFPA®HYECKOFO 
METOJIA HX BbIAEJIEHK A 


(IIpedcmaeaeno axademuxom B. A. Ap6ysceum 5 X 1957) 


XMMUA OpraHHuecKHX MepeKHCHBIX COeAMHEHH B MocJeqHee Bpema oO6ora- } 
THJlaCb MHOrMMH HOBbIMH THApoMepeKWCAMH, NOJYYeHHbIMH ABTOOKHCJICHHEM | 
yrleBoOpoxoB MouTH Bcex pxzoB. B pesysbTaTe pala padot (1%) ycTraHoBweHb | 
TaK2Ke HEKOTOPble 3aKOHOMePHOCTH Mpolecca aBTOOKHCJICHHA, a HMCHHO, YTO| 
MepOKCHaluA MpOHCXOLUT MpeHMyulecTBeHHO lo Mecty C — H -cpasu, a peak-§ 
UHOHHAad CNOCOOHOCTE NocseHel MOBbIMMAeTCA Kak B PpAAY NepBMYHOFO, BTOPH4- | 
Horo HM TpeTHuHOrO C-aToMa, TaK H MO BAMAHMeM (Yepes a-YrvIepOAHbIi aTOM) 
JPyrux CTPyKTYpHbIX (paKTOpoB: aPupHOorO KuCOpOLa, OeH3O/IbHOTO «Apa, | 
UBOHHOHM CBA3H, CHCTeMbI J[BOHHbIX CBA3eH HU Ap. B mpesbIqywux Hallux paoorax § 
(*+,5) OblIO BbIACHeHO, YTO CKOPOCTb TepMHYecKOrO pacnaya H CHMOaTHO H3Me- | 
HAIOWLAACA HHHIWMUpylollad AKTHBHOCTb ruAponepeKucel B PAXY: YHCTO aJIKHJIb- | 
Had (CHs)sCOOH, amKkus-apuabupie CgHs(CHs)2COOH, (CeHs)2CHsCOOH au) 
yucTO apHJibHad (CgHs)sCOOH — nospimaioTca nok BJIHAHHeM (beHHJIbHBIX | 
paMKaJIOB WH JOCTHraloT ONTHMaJIbHBIX 3HayYeHHH y ruyponepekucn 1,1-zude-f 
HHJI9TAaHa. 1 

B cBA3H C H3JIO%KCHHbIM HHTePeCHO ObIJIO BLIACHHTb BJIMAHHE Ha Mmpouecc 
aBTOOKHCJI€EHHA W Ha CBOMCTBa FuApoMepeKHCelt PaSMMUYHHIX AJIKHJIbHBIX Pale} 
KaJIOB, Jelictsyioumux Ha C — H-cBa3b WH ruyponepekucuyto rpynny — OOH | 
yepe3 OeH30bHOe Anpo. TakuM O6pa30M, BO3HHKJIa 3ajada CHHTeESHPOBAaTb | 
HeCKOJIbKO ruaqponepekucek paya 1,1-qucdennisTaHa C BBEJeHHeM B OHO 43 6eH- | 
3OJIbHBIX AZep B Mapa-NOsO*KeHve CMELYIOULMX aIKHJIBHEIX pawukasoB: CHs (]),! 
C2Hs (II), CH(CHs)2 (III) a C(CHs)s (IV), a Taxxxe c x-CsH, (V) y nenTpambHO-| 
ro C-atoma (opMy.Ibl IpHBeeHbI HH2Ke): 


OOH OOH 
MSN RY es S00 mm ie, ee 
NF Ne ee 

CHg H — C3H, 


Ilepewvcenuble THAponepeKHCH MOMyYaHCb aBTOOKHCeHHeM COOTBeTCT-) 
BYIOMMX YIieBOOPOROB C MpHMeHeHHeM XpOMaTorpadbHyeckoro MeTOJa HX BBbI-} 
AeNeHHA H OUHCTKH BCJe€CTBHe HEBOSMOXKHOCTH NPHMeHEHHA NeperoHKH HU KpH-f 
CTaIM3alun. H 

Yruespogxopogzb; n-CHsCsHsCH(CHs)CgHs (1), n-C2HsCgH«CH(CHs)CeHs} 
(2), n(CHs)eCHCgHsaCH(CHs)CeHs (3) u n-(CHs)sCCeHsaCH(CHs)C.Hs (4) — 
CHHTeSHpOBaINcb 10 Kpamepy c corp. (°) KonyeHcaluei crupona c cooTBer-} 
CTBYIOW[MMM aJIKHJIOCH301aMH: TOJIYOOM, STHIOeH300M, H30TIponHA6eH3070M) 
M TpeT-OyTHOeH3OJIOM B IPHCyTCTBUM CepHOH KUuCHOTH. YraeBoxopogbl ounuya-| 
JIMCb KOHWCHTPHPOBaHHOM CepHo KucoTOH, 30% menoubio, BOLO wu Nepero-} 
HAJMCb B BakyyMe. 113 He OnMCcaHHbIX B MHTepaTtype (2), (3) u (4) nocmeqHue ABa 
B WeAxX YTOUHCHHA MOMyuaIucbh Take WH MarHHHOpraHH4eckuM CHHTeSOM: (3) 
43 N-OpOMKYyMOvIa H alleTodeHoua C MosyueHHem (peHHJI-N-K YMHJIeHHIMeTHIKap- |} 
970 | 


OWHONa HC NocweLyIONuM ero BOCCTaHOBAeHHeM B yruleBolopon; cuHtes (4) 
OMHcaH B lpelbiqyile padore (”). Yruepogzopor 1,1-nudbenua-n-6yran quia rua- 
ponepekucu V nomyuyanca Maraufiopranuueckum cuntesom no Knarecv u Tenb- 
mauHy (°) 43 Opomucroro nponnaa u Gen30cbenoua yepe3 jeenusnponuakapOunon 
€ MOCIeEAYIOUMM BOCCTaHOBJeHHeM. B tTa6a. 1 mpuBegeHb JaHuble, XapakTepu- 
3ylollMe CHHTe3HpOBaHHble yrweBoxoposl. 


Wao auriiee 4 


Yrae- °, MR C, % H, 9 

EO De oss Seen | ay | ny s 

Ppotbl | Haig. | BbIY. | HalZ. | BBIY, Haz. | BBId, 
1 115—116 0,9850 1,5660 64,77 | 64,27 — — _ _ 
2 118-119 - - 0,9748 41,5610 68,89 | 69,89 | 91,06 | 91;38 8,78 8,63 
3 137=139 0,964 41,5530 75,24 | 73,50 | 90,76 | 91,04 9,16 8,99 
2 Barnes 0,960 1,5508 78,88 | 78,12 | 84,82 | 84,99 8,70 8,72 
5 _ = oe 2s = oe i = 


T.nu. 27 


ABTOOKHCJI€HHE YTIeBOLOPOLOB MPOWSBOMMMOCh B CTeKAHHOM KouGe TIpH 
Temnepatype 80—82° 8 npucytcTBun 0,1 N pacrBopa eqKoro HaTpa pH CooTHO- 
meHuu das 1:1 u upu 6apOorupoBanuu uncToro Kucnopoyza 6—8 mua/MuH. 
Ckopocrb HW YpOBeHb HakOMJeHHA ruspomepekucu (rm) XapakTepH3yIOTCA Jau- 
HbIMH, IPHBeeCHHbIMH B TaGu. 2. 


Taoauma 2 


Ilpo6a 1 TIpo6a 2 Tipo6a 3 Tipo6a 4 
. pas 2 
S 
= mpo- | III, %| cko- | mpo- | III, %| cKo- | npo- | 1TI, %| cxo- | mpo- | IM, %| cko- 
| mouxK., pocTb |Zoux., pocTb |TospxK., poctb | AOux., pocTb 
a qac Ha- yac Ha- yac Ha- wac Ha- 
= KOnJ., KOnJ., KONJ., KOMJ., 
& %lwac % sac %lyac %luac 
1 24 3,56 0,15 48 11,84 0,36 67 16,17 0,23 96 25,0 0,30 
2 24 4,6 0,19 48 13,0 0,36 72 20,5 0,34 _ _ _ 
3 46 3,6 0,08 88 1555) 0,30 158 44,4 0,41 222 53,4 0,14 
4 48 5,2 0,11 96 23,0 0,16 165 42,2 0,28 214 53,3 0,23 
5 48 7,0 0,15 72 12,7 0,24 120 15,0 0,05 — _ — 


V3 nowyueHHbIX Pe3YJIbTaTOB BUHO, YTO B JaHHbIX YCOBHAX ABTOOKUCJeHHe 
yrleBoJOpoqoB mpoTeKaeT MpHMepHO C OJMHAKOBOH CKOpOCTbIO, a HMeHHO, 
IPH MaKCHMaJIbHOH CkopocTH oOpa30BaHHa 0,25—0,35% rugqpomepeKucH B 4ac. 


OTM HaOIIOeHUA COrMAaCyIOTCA C OAHOTHMHOCThIO CTpoe- H 
HMA (I) HuCceLyeMbIX yrvIeBOJOPOOB 
M3 sTHX pe3yJIbTATOB CJleAyeT, YTO MPHpOsa aJIKHJIOB, TA ee Os 
BBeJI@HHbIX B Mapa-MOIO*wKeHHe B OHO H3 OeH3OJIbHbIX ge 
I 


saflep, CyllecTBeHHO He OKa3bIBaeT BJIMAHHA Ha 
mpolecc mMepokcufaluuu mo mecTty TperHuHok C — H-cBsa3u. OcoOennocrbio 
ABMACTCA TOJbKO TO, UTO IPH aBTOOKUCIeHHH yruieBoqopoxzos 3—4 HaOs1ofaeTca 
Goulee MPOMOJ2KUTEIbHbIM MHAYKUMOHHIM MepHO, YTO CBA3aHO, MO-BHMMOMY, 
C OYMCTKO, a He CO CTpyKTypol STUXx yraeBoyopofoB. OTHuHbIM OOpa30M 
BejleT ceOa yruiepogopon 5, Mp aBTOOKHCJIeHHM KOTOpOrO HaKOMeHHe FHApo- 
NepeKucu yaeTcaA WoBecTH He Goviee, yem Wo 14—15 %, Tak KaK IPH JaJbHenem 
OKHCCHHH MpOUCXOAMT MOUTH NOVIHbI ee pacray. OveBu HO C YAVIMHEHHEM aJlH- 
dbaTHueckol Wenu y TpeTHUHOTO YrepOAHOrO aTOMa CBA3aHO MOHHW2KeHHE Tep- 
MHYeCcKOH YCTOHYMBOCTH THAporepekucn. 

H3 oKHCJIeHHBIX YrsuIeBOLOpOAOB THAPOMepeKUHCH BbIJeIAIMCh WH OYMULAIHCb 
XpomaTorpacbwuecKHM MeToyOM (7), IpH 9TOM B KayecTBe acopOeHTa MpHMeHs- 
WaCb OKUCb asOMHMHUA MOHM2KeHHOM akTuBuocTu (Mexyy II u III rpyimolt 10 
Bpoxmany), B Ka¥ecTBe pacTBopuTela — nerposehHbiit aup (85—70°) u qe- 

Ona 


cop6enta — JMaTHIOBEIH scpup. OKUceHHbIe YIvIeBOAOPOAbl fipeNBapHTe/bHO 
MpOMbIBaHCh 5% pacTBOpOM eAKOrO HaTpa, BOMOM M CYIMJHCD B BakyyMe JO 
MpocBeTleHua. OKHCICHHBIM OUMILeHHBIM YrvleBOROpod 3aTeM pa30aBAJICA 
neTposelinbiMm supoM fo cosepxKanna 5—6% Tupomepekucn M MpomycKasJicA 
yepes xpoMaTorpadHyecKy!0 KOJIOHKY CO CKOPOCTbIO 0,30 — 0,35 MJ1/MHH [0 
HACbILLeHHA (KOHTPOMb OCYUeCTBIAJICA HOOMeTPHYCCKUM metonom). [locae mpo- 
MBIBKH YHCTBIM pacTBOpHTeIeM THApOMepeKHCH ecOpOupOBasINCb THSTHJOBbIM 
e@upoM, Tocsle OTTOHKM KOTOPOFO TO yUasIHCb 97—98% ruyponepeKucH, a MO- 
cle MOBTOpHOrO MporycKaHuA Yepes KONONKy — yncTHIe. B Ta6A. 3 MpHBeeHbI 
JlaHHble, XapaKTepu3yrollve BHOBb MOJIyYeHHble THApOlepeKucH. 


Taodauna 3 


MR G, % H, % O2, % 

Tuyapo- 20 

Heber LIEIL., SG a Nn 

KHCH Halig. | Bou. | Hatig. | Bord. | Halg. Bb. | Hafin.. | BBIU. 
af Kua. 1,423 1,5820 | 67,80 67,98" | 78,82 78,94 7,38 7,09 7,01 7,04 
II Kun. 4,104 | 41,5755 | 72,82 |. 72,60 | 79,40 | 79,34 7,68 7,46 6,63 6,61 
Ill Kuak. 1079 A S670) Tee | W175 220s RO Sun road © 7,92 7,86 6,24 6, 24 
IV 47 _ — — — 80,38 | 79,96 8,15 8,20 5,94 5,92 
V 39 = — = — 79,25 | 79,33 7,50 7,43 6,60 6,64 


* YWuKpeMeHT JIA TlepeKucHol rpynupr —OO— pasex 3,715 (?,°). 


Tlomyyenuble rukpomepekucH XapaKkTepH30BaJIHCb Take XHMH4YeCKHMH 
MeTOJaMH 110 NpofyKTaM pacnaya. IIpH pa3iox*KeHuu (1) Ha BbICOKOaKTHBHOH 
OKHCH aJIOMHHHA MosyyeH alleTodeHoH (ceMuKap6a30H T. tt. 195,5°) uw n-Kpe- 
30 (6pomnpousBoqHoe T. nm. 48—49°). IIpu pasmoxenuu (11) no Kapaury (2°) 
B JI@IAHOM YKCYCHOH KHCJIOTe B MPHCYTCTBUM XJIOPHOM KHCJIOTHI MOYYeH alleTo- 
(peHOH HM f-3THAceHON (T. mu. 44—47°). Pasnoxenvem (III) na akTuBHol oKucn 
aJOMHHHA MOJyYeH alleToeHOH UH N-H30NponHsdeHon. BoccraHopseHvem (IV) 
HOJMCTHIM KaJIHeM B JIeAHOM YKCYCHOH KUCJIOTe NOJyYeH COOTBETCTBYIOMINH Kap- 
OuHON (T. nu. 86°), Yepe3 KOTOPbIHi MarHuliopraHHyecKHM CHHTe3OM Mouyuaca 
HCXOJHbIN yruleBoqopoy. Pasmomwenvem (IV) Ha OKHCH aJIKOMHHHA MOyueH 
alleTO@eHOH HM f-TpeTOyTHImeHoO (6pomnpou3sBonHoOe, T. nu. 49—50°). Boccrta- 
HOBJICHHeM B TeX Ke YCOBUAX (V) NowyyeH KapOuHo (T. mw. 65°, KaK Wy UCXOL- 
Horo). Murepecno, uro mpu pa3uioxweHHu (V) Ha aKTHBHOM OKHCH aIOMHHHA 
(peHOuI COBCeM He OOpasyeTcH WH FHApONepeKHCb MOMHOCTHIO pacnasaeTcaA NO 6ex- 
30cenoua. 

Tloyuenuble JaHHble IPMBOAAT K 3aKJIOUeHHIO, YTO CHHTeE3HPOBaHHble HaMH 
N€peKHCHbIe COCAMHEHUA ABJIAIOTCA TPeTHUHBIMH THAPOMepeKHCAMU, CTpoenHe 
KOTOPBIX BbIPaxKeHO BbIIIeNPHBeeHHBIMH (POpMyJIaMH, HM OHH MOFyT ObITb Ha- 
3BaHbl ClelyioulumM oOpasom. I: I-penun-l-n-rommastanrugponepeknep-1; II: 
I-penun-1-n-stundennistanrugpomepekucb-1; III: 1-penua-1-n-KymmuigTaH- 
ruyponepekucb-1; IV: — 1-enua-1-4-rpet-Oyrumdenunstranrugzponepekuce-]; 
V: 1, l-qucenna-x-6yranrugzponepekuce-l. 


JIbBOBCKMM NoIMTeXHM4eCKHi Iloctynuaio 
HHCTHUTYT 2X NO SG 
UMTHPOBAHHAS JIUTEPATYPA 


1 K. HW. Una os, Ipomexytounsie npoxykTst H TIpOMeKyTOuHble peakUMH aBTOOKHCue- 
Hux yrmeBoqoponos, 1949. * T. HW. IOpxenKko, Vccnenopanua Bp o6nacTu Mlep€KHCHbIX 
CoeHHHeHHH Kak MHMWMaTopow MowMMepH3aunu, J[ucceprauua, JIbpos, 1952. 3 E. H. Far- 
mer, DeSotton, JChem, Socy 1943119) 9 497 erie lOpxeuko, J. K. Tonon- 
ko, B. A.M yunu, JAH, 74, Ne 1, 85 (1950). 5 T. HW.lOopxeuko, B.A. Myunu 
K. C. [puropbesa, JAH, 75, Ne 4, 547 (1950)... ° -G. Kurave mie. rea. Spilker, 
P. Eberhardt, Ber., 23, 3264 (1890); 24, 2788 (1891). * Ki CT pnroppesae 
T. WH. lOp xen ko, JLAH, 94, No 5, 881 (1954). 8 A. Klages, S. Heilman, Bers 
ae a ade * te # 1 tars; a on rgenor, L. Perry, J. Am. Chem. Soc’, 68: 

. : ai tai Sica GaiGelterais ; F : ‘ Shem. ; 
72,1796 (1950), ason, Ch. Bues:s, J. Am. Chem. Soc., 
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Jloxrnane Akagemuu nayr CCCP 
1958. Tom 118, Ne 5 


PHSHITECKAA XHMH fl 
Mm. A. AKMUUMH uw H. Fr. PAMBHIM 


9JIEK TPOHOFPA®HYECK OE MCCJIEXOBAHHE CTPOEHHSA 
MOJIEK YJIbI OKHCH JIMTHA 


(IIpedcmaeaeno axademukom H. H. Cemenoeoim 2 VIII 1957) 


B murepatype 20 CHX NOp OTCYTCTBYIOT 9KCNEPHMeHTAaJIbHbIe JaHHble M0 CTpo- 
@HHIO MOJIEKYJIbI OKHCH JIMTHA; U3BeCTHA TOJIbKO MpHOHKeHHAaA pacueTHaa 
olleHKa pacctosuua Li —O B MoweKyse oKHCH JHTHA, CenaHHaa Bprospom 
Hw Mactukom (') Ha ocHoBe HOHHOK mMogenu. Tlomyyenve skcnepHMeHTaJIbHbIX 
WaHHbIxX NO KOHurypallun HW TreoMeTpHyecKHUM NMapaMeTpaM MOJIeKYJIbI OKHCH 
JIMTHA B TasoBoH tase MpecTaBAeT HHTepec JIA TeOPHH CTPOeHHA MOUIeKYAJ, 
a Tak?Ke HeOOXOJMMO WIA pacueTa TepMOJMHaMHYeCKHX (YHKUMH W KOHCTAaHT 
PaBHOBeCHA HEKOTOPbIX TasOBbIX PpeakIMH MeTOJaMU cTaTHCTHYeCKOH TepModH- 
HaMHKH. 

Hactosulanx paOora NocBALWeHa IKCIe€pHMeHTaIbHOMY OTIpeyeJIeHHIO reome- 
Tpwyueckoro cTpoeHHA MOJIeKybI Li,O merojom Audpakuun ObICTpbIX 31eKTPO- 
HOB Ha CTpye llapa ucceqyemMoro BelilecTBa. 

Pa6ota BbINOHeHa Ha 3eKTpoHorpade MI'Y yuna ucceqoBaHuA cTpoeHHA 
MOJIe€KYJI TpyAHOJeTYYHX COeAMHEHHH, CHaOXKeHHOM Ce€KTOPHbIM YCTPOHCTBOM. 
Jina nmowyuenua cTpyH mapa ucculexyemoro BelllecTBa NPHMeHAJICA BbICOKOTeM- 
NepaTypHbIM UCMapuTeb C HarpeBOM aMMYJIbI 2IEKTPOHHOM OoMOapAMpOBKON; 
ucnapeHve OKHCH JIMTHA MpOM3BOZMIOCb M3 MOJMOMeHOBOM aMMyJbl pH 
Temilepatypax mopsagKka 1300 — 1350° C. CpbemKu 9ueKTpoHorpaMM MapoB 
MIPOH3BOMUIHCb Ha MaNo3sHTHBHBIX oTonsactHHKax (IOCT 2817-50, 
CBeETOUYBCTBHTebHOCTh 0,7 eMHHHIL) c 9KCMO3HUMAMH OT 15 ceK. 0 1,5 Mun. 
Ilockombky B YCIOBHAX 9KCMepHMeHTa HHTeHCHBHOe H3JYYeHHe paCKaJIeHHbIXx 
TeTaleli HCMapHTeIA BbISbIBAeT CHJIbHOe 3aCBeYMBaHHe (POTOMJAaCTHHOK, MOJI- 
HOCTbIO MACKHPylollee 3JIEKTPOHHO-AUpakUMOHHY!O KapTHHY, Mbl MpHMeHsJIH 
CIe€WHaIbHbIe MeTOALI 3allUTbI (OTOSMYJIbCHH: a) MpH MOMOWIH aJIOMMHMeBO 
doubru TomMHHOH 5—7 p, HaTAHYTOH Ha MeTaJIMYeCKY!O paMKy UM MIOTHO MpH- 
sleraioulelt K 9MYyJIbcHu, M 6) pH NOMOMIM TOHKOTO C/IOA YepHOH TYWIM, HaHOCH- 
MOFO IIOJIMBOM Ha 9MYJIbCHIO (POTOMIAaCTHHOK H CMbIBaeMOrO Mepey MpOABJIeEHHeM 
amlekTpoHorpamM. I]peyBapuTebHbIMH KOHTPOJIbHBIMM CbEMKaMH 93JICKTPOHO- 
rpaMM Kpuctamiuyeckolt ZnO u napos CdCl, ua cborommacTHHuKax OObIMHBIX HC 
3alMTOM Obiia yCTaHOB/JeHa MpHTOAHOCTh yKa3aHHbIxX MeTOJOB™. 

BipaOore Hcnoub30BaJICA NpenapaT OKUCH JMTHA (YUCTOTa 99,62 %), NOy4eH- 
HbIMt TePMHYeCKHM pa3/lOXKeHHeM HUTpaTa JIMTHA B CepeOpsAHOM Turse**. 

Or napoB OKHCH JMTHA ObIIO MOMyYeHO C MpHMeHeHHeM S?-ceKTOpa CCMb 
cepHii 9eKTpoHorpamMM lio 2—3 CHHMKa B Ka KOH pH pasHbIx JJIHHaX BOJIH 


* Tloqpo6nee amiapaTypa H MeToMKa MCCeOBAaHHA TpyAHOWeTyYHX HeopranHyecKkux 


CoeqHHeHHit omucaHbt B (”). 
** TIpenapaT cHHTesHpopaH Ha Kadeype HeopraHMyeckoli XHMMM XMMMUeCKOrO (bakysIbTeTA 
My UH. A. Casnuem, B. [. Kuaruunnoit u H. V1. Meueposoii, Koroppm™ Bbiparkaem Halily Oaro- 
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3JICKTpOHOB, vJlexKalllux B Mpegenax A 0,0443—0,0488 A (A ompesenaiach NO | 
9JIeKTpOHOrpaMMaM KpucTasMmueckoro cTaHjapra ZnO, nowyyeHHwm mepey | 
CbeMKOH HM MOCJIe CbeMKH 3/IeKTpOHOrpaMM Mapos). | 
QneKTpoworpaMMbI apoB umes m0 3—4 yeTKUux HHTeppepeHUMOHHBIX KOJIb~ | 

a C pacmpefesieHveM WHTCHCHBHOCTH pacceaH- 


HbIX 9/JIEKTPOHOB B JM(ppaKUMOHHOM KapTHHe, Ma- } 
JO OTJIMUYAIOULUMCA OT 3aTy Xaloule FapMOHHYeCKOK: | 
cbyHkuun (cM. pxc. |). 1 
\ 80° Cuenyer OTMeTHTb, YTO eCJIH MpHMeHeHHe: 
Ce€KTOPHOH MeTOXHKH O6ecneunJIO MomyueHve: 
XOPOINIMX JJIEKTPpOHOrpaMM TapOB OKHCH JIMTHA, 
TO -HCIHOJIb30oBaHHe =MUKPOPOTOMeTpHpOBaHHs: 


10° QJIEKTpOHOrpaMM He OOelalo OCcOoObIxX npeumy- | 

mlecTB B paciiMdpopke MO CDaBHeHVIO C BH- | 

3yasIbHOH MeTOAMKOM B BUY MpOcTOTL! CTpyK- | 

w° Typbi HCCuIeyeMOH MOJIeKyJIbI (CM. JIA JIMHeH- — 

HbIX TP€XATOMHbIX MOJIeKYJI (°); JIA CJIOMKHBIX 
MosekyuJ (1°)). 

DAeKTPOHOrpaMMbI MWapOB OKHCH JIMTHA ObIJIK. 


oOpa6oTaHbI 10 MeTOAy payvaibHoro paciipeye- 
y JieHua (*) MW MO MeTOAYy MOcweOBaTeJIbHbIX TIpH- 
akenep 


Ny 


6umKeHHH (°). KpxwBaad pafMambHoro pacmpeje- | 
JIGHHA PaCCUHTbIBaIaCb MO ypaBHeHHIO: 


Smax 
ey ee Dir ee \ sI (s)e— "sin sr ds, (1): | 
s —> 0 


rye /(s)—WHTeHCHBHOCTb 9KCTpeMyMa, Ole- 


Puc. 4. Ble 
H TeopeTuyeckHe KpHB HeHHad BH3YaJIbHO; 


HHTCHCHBHOCTH pacCeHHHA 3JICK- 


TPOHOB JIA Pa3JINUHbIX moyesen an 

MoslekyJibl LigO H 9kKcrepHMeH- s=—sin 3/2; 

TaJIbHoOe pacnpewevIeHHe HHTCHCHB- a 

HOCTH (MO BH3yaJIbHOH OLeHKe 

9y1eK TpOHOrpaMM, nonyuenHpx A— QJIMHa BOJIHbI 3JIeKTpOHOB; %— yrom pac- 
C€KTOPHBIM MeTOJOM) CefHHA; Q@—CakTOp, oMmpeyeiaembIi 43 COOT- 


3 


HOWeHHA eXp [— as.,,] = 0,1. Npu_ nocrpoenun 
KPHBOH pajMaJIbHOrO pacipeesIeHHA SKCNePUMeHTaJIbHad KpuBas J (Ss) B OOacTH 
MaJIbIX yIrloB paccesHut (OK S<4) Oba OKCTpanOmMpoBaHa OTpesKOM 
TeopeTHYeCKOH KPHBOM MHTCHCHBHOCTH paCCeAHHA 3/IEKTPOHOB JIA MOeH MO- 
nekyabt Li,0 c yruioM Mexly cBA- 
3amu 110° (mpuunHbt, 10 KOTOpbIM 
BbIOpaHa 9TO MOJeslb, OyAyT Us3- 
JlOx*KeHbI HWKe). Ha KpHBOH payH- 
aJibHoro paciipejeseHua (pc. 2) 
WMeIOTCH [Ba T1MKa Np 3HayeHu- 
aX r, paBHBIxX 1,82 Au 2,90 A. « 
[luk npa r =1,82 A orueceH Ha- 
MM K M@2KaTOMHOMY paccTOAHHIO — 
Li —O. Tux npu r = 2,90 A no 7 2 3 6i) k 
COOTHOIMeHHIO MOManeH, OrpaHu- a a 
YeHHbIX KDPHBOK paqvaJibHoro Puc. 2. Kpupasa paquatbHoro pacnpemesenna Aas 
pacnpefeeHuA (HalieHo OTHOWe-  MoueKyabi Li,O, noctpoeHHaa no ypaBHeHuto (1) 
Hue mulomazei 9,4, Teopetuue- 
cxoe 8,6), ecrecTBeHHO OTHeCTH K MexKaTOMHOMy paccTosHuto Li... Li; oHaKo: 
MO BeJIM4HHe OH CpaBHHM C TaK Ha3bIBaeMbIMH JMPpakUMOHHbIMU adideKkTamu u 
MOSTOMY yKa3aHHad WHTeplperalua Muka, Oyqyyn poctaTouHO y6enNTeNbHOH, 
He MOXKeT CuMTaTbCA OAHOSHAYHOM. EcuIM MpHHATD, YTO MexAaTOMHOe paccTos- 
Hue Li... Li B Momekyse okucu wuTHA paBHo 2,90 A, To yrou Mex,y cBA3aMH. 
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Li — O 6yyer Onnsok K 110°; ato cormacyerca c muTepaTypHBIMM JaHHbIMH oO 
TOM, 4TO BaJICHTHbIM YrOuJI KUCMOpOfa B MOJIeKYaX OOJIbIIMHCTBa HCCeqOBaH- 
HBbIX COe(MHEHHH (cM. cBomKy ("2)) Meer 3Hauenne 100—120°. Cnenyer Taxxe 
3aMeTHTb, UTO AVIA MOMEKYJIbI OKUCH JIMTHA HMeIOTCA TeopeTu4ecKHe OCcHOBaHHS (14) 
mpeAnolaraTb CTpoeHve, cxXOfHoe Cc OMxKaHIIMM ee aHaloromM — moueKkyno0n 
BOJIbI. 

IIpu pacuiuppopke seKTpOHOrpaMM MapoB OKHCH MTHA MO MeTOAY Mocwe- 
WOBaTeIbHBIX MpHOMxKenuM (°) ObluIH MOcTpoeHbI TeopeTHueckue KpHBEIe /(S) 
WIA pAWa MOfleeH MoeKybl Li,O c yraamMu MexKLY CBA3AMH, H3MeHSAIOILMMUCA 
oT 180° 0 90° uepes 10°. B KauectBe mpumepa ua puc. | mpuBesenbi Teoperu4ue- 
CkHe KPHBble JIA MOfemeH c yruiamu, paBHpimu 180°, 110°u 90°, us KoToppIx BUA- 
Ha Majlai UYBCTBUTeIbHOCTh KpUBHIX /(S) K BaPbHPOBaHHIO BaIeHTHOTO yrvia, 
4TO CBA3AHO C He3Ha¥MTeJIbHbIM BKJIayom pacctosuna Li... Li B o6mee paccesnue 
moekyloH# Li,O. JleficrBuTenbHo, OTHOMIeHHe paccenBalollux cnocobxocrTeli 
Aep ATOMOB, OMpeeAIOUIMX Me2xKaTOMHble pacctosuusn Li—O uw Li...Li, papuo 


22; ;2or (Li — Li) 
zr (Li — O) 


20,0; 


MOITOMY XapakTep KpuBbIX /(S) KaK TeOpeTH¥eCKHX, Tak MH 9KCMepHMeHTasbHO 
ONpeesAeTCA, B OCHOBHOM, PacceAHHeM AXpaMH aTOMOB, OOPa3YIOWINX CBA3b 
Li —O. Ananoruynoe noomwKenve HaOioqaeTca pH 3/1eKTpoHOorpadbuyecKoM 
ACCJIeAOBaHHH MOJIeKYJI MapooOpasHblx *PTOpHAOB IeMeHTOB 2-H rpymnbl MepHo- 
jM4ueCKOH CHCTeMBI (°), JIA KOTOPbIX Tak*Ke XaPakTepHa MaslaA YYBCTBUTEbHOCTh 
KpvBbIx /(S) K H3MeHeHHIO BaJleHTHOrO yruia F — Me — F, onpeyensaemoro 
B 9TOM CJlydae H3 KPHBbIX paHabHOTO paclipefemenua. Mcxoqa, Kak 43 
HawOoslee BePpOATHOH, U3 TPeYrOJIbHOH MOjeJIM MOJIeKYJIbI OKHCH JIMTHA 
C yrvIOM Mexkyiy cBa3amu Li — O, paBuprm 110°, mpl paccunTamH MexaTOMHOe 
pacctosuue Li — O MeroJoM NocjeqoBaTebHbIX NpHOmMxKeHHH (cM. Taba. 1); 
momyueno 3Hayenve rf (Li — O) = 1,82 + 0,02 A. 

IIpu conocTaBeHHH WOyYeHHOrO B WaHHOH paOoTe MexKaTOMHOrO paccTos- 
Hua r(Li —O)=1,82A B monexyue 
Li,O B ra30BoH (base c paccTOAHHeM Mex- TaOaunas 
AY ATOMaMH B KPHCTaJNMYeCKON pellier- Monexyaa Li,O; rreop (Li—O)=2,00A 
Ke OKHCH JIHMTHA, paBHOM 2,00 A (pac- ©§£——————— ——____ 
CUHTaHO H3 MOCTOAHHOHM pelleTKH a = 


: Ss 
A 2 TEOVS r 
=4,619 A (°)), oO6HapyxKuBaeTCA Xapak- Z| 8] Sreop | Saxem | “Syxen es 
TepHoe pasIM4Ne MpHOAMBHTeIbHO Ha = | 2) 
10%, u3BecTHoe B JHTepaType AA ra- 
3OBbIX MOJIeKyJI HW KpHcTanmMyeckux 1! o | 398 | 440 | 0,898 1,80 
CTPYKTYp pAa HeEOPpraHHyecKHXx coesu- 2 egg | 762 | Oot 4'83 
HeHHU 3 8,70 9,47 0,919 1,84 
} 3 40,45 | 11,24 0,905 1,84 
VutepecHo cpaBHHTb 9KCIIepHMeH- , | 4 | 02 | 12:99 | 0,898 1,80 
TaJIbHOe 3HaYeHHe MeKaTOMHOTO pac- . 
ctosHua Li— O c ero npnOM2KeHHbIMU 
OWeHKaMH pa3/IM4HbIMH MeTOamH. Bprw- ae eee cee) Ode i ; 
3pom wu MactuKoo (')B pe3yabTaTe pac- Cp. oTKa. + 0,008 | + 0,01,A 
yeTa HOHHOH MOJeIM MOJIEKYJIbI OKHCK 
nuTHA NonyyeHo r (Li — O) = 1,52 A. OljeHKa No SMIIMpHuecKOMY COOTHOILIC- 


uu10 [lomaxepa — Cruseucona (7) 
'r(Li—O) =i + ro—B|xo— Xu], 

re r,1 H fo — KOBaJICHTHbIe PaMyCbl ATOMOB JIMTHA H KHCHIOpona, xpi HW XO — 

BeIMYHHbI 9JIEKTPOOTPHMaTesbHOCTeH aTOMOB; B — BALA Tema 

yaa. [IpH ucnob30BaHuM 3HayeHHl ry; = 1,34 A, ro = 0,73 | cee % 

=0,95, %o= 3,50 (°) 1B = 0,09 — mpuBosuT kK BeMUHHE, PaBHOH ', ashy 

UCNOb3OBaHHH TeX xe 3HaueHntt uB = 0,06 (§) MonyuuM © (Li — O) = 1, : 
975, 


Mpr moviaraem,4TO OuIM30CTb 9KCHepHMeHTabHO HalizeHHoro 3sHayenua r (Li—O) 
K OeHeHHOMYy 0 cooTHomeHHo Hlomakepa — CruBencona HM OoubIOe OTIMUHE 
ero OT pacueTHOrO 3HaveHHA Did HOHHOK Moyen Li,O AaeT OcHoBaHHe JIA 3a- 
KJIOUeHHA O KOBaJIEHTHOM XapakTepe CBASH B MOJeKYJIe OKMCH JIMTHA. OTO Corsa- 
cyeTcd C HHTepeCHbIMH JaHHBIMH JIA KPHCTaJJIMYeCKONM OKHCH JIMTHA, HeaBHO 
ony6mukoBaHHpimMn Balinmreftuom u JiBopaukuuiM (1°), KOTOpble, COMOCTaBAB 
9KCMeEPHMeHTabHble KPHBbIe fy (S) IPH MaJIbIX YrlaX PaCCeAHHA BCKTPOHOB | 
¢ TeOpeTHYeCKHMH KPUBBIMH, PaCCUMTaHHbIMA WIA CTpyKTYp C KOBaJIeHTHOH 
HW HOHHOM CBA3AMH, MpHUWIM K BbIBOLY, YTO CBA3b B Li,O KOBasleHTHad C He- 

OombIuOH Toe HOHHOTO TMA. 


MockosckHi TocyapCTBeHHbI yHHBepcHTeT Tlocrynuno 
um. M. B. JlomoHocosa 30 VII 1957 
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PHSHYECKAA XHMHA 


E. 3. BAHTAHKWH 


YIIPYFOCTb NAPA XPOMA HAJ CNJIABAMH XPOM — >KEJIE30 
B TBEPJIOM COCTOSHHU 


(IIpedcmasaeno axademuxom I. B. Kypdtomoseim 12 VII 1957) 


TepmoaMHamuueckoe UccuIeqOBaHHe CivIaBOB XpOM — 2Kee30 rpescTaBaeT 
| MHTepec He TObKO C TOUKH 3peHHA MX MpaKTH4eCKOl BaxKHOCTH, HO H MOTOMY, 
4TO OHO MOXET JaTb HOBbIe CBECHHA JIA paspaOOTKH TeEOPHH TBEPALIX pacTBOpos, 
Cuctema XpoM — 2KeJIe30 B TBEpJOM COCTOAHMM HMeeT HeEOrpaHMueHHy!O pacTBo- 
pumocts. IIpu remnepatype nuxe 800° B cniaBax MpHOJIM3HTebHO paBHOaTOM- 
HOO CocTaBa OOpasyeTca o-cha3a, npedcTaBlsaioulad Cobo XHMM4eCKOe coedH- 
HeHHe. B Hep2KaBerolulHX XPOMHCTHIX CTaJIAX pH oT*KUre 475° uMeer MECTO OX- 
_pymunMBaHve, O MpHpose KOTOpOrO BbICKa3bIBaIMCb pa3sHOOOpasHble WH axe 
| MpoTHBopeunBple cyxenua (44). B uacruocru, B padore (°), BbINOJHeHHOL 
¢ We/IbIO HCCJIEOBAHHA MIpPHpOAbl XPYNKOCTH XPOMHCTHIX CTaeH, YTBepxKlaerTca, 
-4TO pH TemMepatype 475° npoucxosHNT paccloeHHe TBepAoro pacTBopa, KOTOpoe 
M MpHBOAHT K OxpymunBannio. ABTOPbI CUHTAaIOT, YTO Mpollecc paccMOeHHA AB- 
| JIA€TCA MPOMeKYTOUHBIM, IIpeAIecTBYIOULMM OOpasoBaHhto o-dbasbl. B padore (?) 
ylalocb OOHapyxXKUTb BTOpy1o (a3y B Kese30-XpOMHCTOM criaBe c 27% Cr 
‘Hocse JwtuTewbHoro (4-slerHero) omkHra mpu Temmepatype 482°. Bropaa casa 
| WpefcTaBseT CO6OM TBepIbIH pacTBOp XpoM — 2XKele30, HMeIOLHH OObeEMHOLEH- 
| TpHpOBaHHYy!0 pellieTKy c cosepxanvem xpoma 80%. 
 Pacnay TBepAbIX paCcTBOPOB, HMerOIHX TeHJeHIMIO K OOpa30BaHHtO XHMH4Ye- 
(CKOTO COCJMHEHHA, ABJIAeCTCA HeOObIUHbIM, TaK KaK OObMMHO MpH OOpa30BaHHH 
XMMMYeCKOrO COeCMHHEHHA, TaK *%Ke KaK HW pH yNopAOYeHHH, HMeeT MECTO OT- 
\PpUllaTesIbHOe OTKJIOHEHHe OT HleasIbHOCTH C OTPHWAaTeIbHOM TeMIOTOM CMelIeHHA, 
|B TO BPeMA KaK HEOOXOJMMbIM YCJIOBHeM paciiafla pH MONMKeHHU TeMMepaTypbl 
HABIACTCA IOOXKUTeEIbHAA TemoTa CMemeHHA. SHaHHe TepMOJMHaMH4eCKHX 
i cBolicTB CHCTeMBI XPpOM — 2KeJ1e30 MOXKeT B HeKOTOPOHM cTeMeHH MOMOYb cocTa- 
|BUTb IIpaBHbHOe NpescTaBJeHHe O MOBeCHHH TBeEpOro pacTBOpa B 9TOM CJLyyae. 
Hpeone TOrO, TePMOMMHaMMYeCKoe UCCIeOBaHHe CHCTeM C TaKHM HeOObIMHEIM 
moBewleHHeM MOxKeT [aTb HOBbIe CBeMeHHA JIA CO34aHHA OoOsee TOUHOM Teopuu 
|PeaJIbHBIX TBePJIbIX PaCTBOPOB. . 
| B aurepatype uMertca padoTbl, NOCBAULeHHbIe MCCeOBaHHIO TepMO/MHa- 
MaecKAX CBOLICTB CHCTeMbI XpoM — 2xeles0. MccleqoBaHHe CHCTeMbI 2Kees30— 
ixpom (°) mokKagasio, 4TO 3Ta CHCTeMa B XKHJKOM COCTOAHHHM MMeeT MaJIble MOJIO- 
W cirrenPABIE OTKJIOHCHUA OT 3AKOHOB HeasIbHbIX pacTBopoB. B padore (°) Opin 
lOTYUeHbI 3HA4eCHHA AKTHBHOCTH 2Kese3a, a TaK%Ke OMpeesenbl TeMMOTHI CYOuMM- 
liMauMM B CIiapax »kKeme30 — XpoM B oOmactu Temnepatyp 1100—1300°. Pac- 
cMOTpeHue pesyibTaTOB 2TOM paOoTbl C TOUKH 3peHuA OOUIHX TepMOAMHAaMHe- 
ICKUX 3aKOHOMepHOCTeH MPHBOJHT K BbIBOAY, YTO NOMYYeHHble B HEH AaHNble AB- 
lisiorca olwMOouHEIMH. JleficTBUTeIbHO, NO pe3yIbTaTam padorbl (°) AA cruiaBa 
10% Cr akTuBHocTb xKesle3a MIpeBbliliaeT EMMHULY M JocTHraer 3HayeHHA 2 Tp 
1100°. Ecau 6nt 3To ObIO TaK, TO MapluasIbHOe aBsIeHve Mapa *Kesesa Hay Cila- 
H30M JIOJOKHO ObIO Ob! ObITb Goble WaBJICHHA Mapa Hay YACTbIM MeTaJIJIOM IPH 
yes 


3akas 19 


Toll Ke Temnepatype. Hamuune HeCKOJIbKUX MaKCHMYMOB H MHHHMYMOB Ha Kpu- 
BhIX 3ABHCHMOCTH TepMOAMHAMMYeCKOl AKTHBHOCTH OT KOHIeHTpallMW Take 
IpOTHBOpedMT OGuLeH Teopuu pacTBopoB. Hakouxell, HempaBAONOAOOHO YTBep- 
*KleHue, uTO TemjoTa cyOMMallHH Keslesa pH 50% Cr gocruraet 156 kkam/ 
r-aT., TaK KaK 9TO O3HaY¥aJO Obl GobuIoe XHMUYECKOe CPOMCTBO *Kese3a H XPO- 
Ma, Uero B JeHCTBUTeJIbHOCTH HeT. 

Llenpio HacToslel pa6orbl Gpiio H3MepeHHe NaBeHHA HACHIN[eHHOTO Mapa 
XpoMa Hall CiviaBaMH XpOM — 2KeJle30 B HHTepBasle TeMMepaTyp 1100—1400°C 
JWIA BHIUNCeHMA TepMOLMHAaMMYeCKHX (YHKUMH ITHX pacTBopoB. B paOoTe npu- 
MeHsICd addpbySHOHHbIi MeTon Kuyycena c paaMoMeTpH4eCKUM OlIpeteeHHeM 
KOJIMUeCTBA XPOMA, CKOHJICHCMpOBaBleroca Ha MUINeHAX. CxemMa MpHOopa mpH- 
pejleHa B cTaTbe (1°), Goee TOMpoOHOe ONnMCaHHe MeTOJa MpPHBOAHOCh B pa- 
6ore (7). Jia MpHroToBMeHnNA CMaBOB HCNOMb30BaHCb SJIeEKTPOJIMTMUECKHe, 
OUNIelHbIe B BOMOpOMe rKese30 UM XPOM; NoceqHHH CcoeprKa B ceOe patno- 
akTuBHbI u3oTon Cr*!. TlnapKn Mpou3BoqMANCb B aJlYHAOBbIX THIJIAX B aTMO- 
ccbepe remua. Bo Bcex H3MepeHHAX OOUIbUIOe BHUMAHHe YeANOCh NpeMoTBpa- 
IeHH1IO O6€AHEHHA MOBePXHOCTH CNaBa XPpOMOM, JWIA Yero OOpazell Opasica 
B BUJle MeuIKUX OmMOK. Kpome Toro, OblJIH NPHHATbI Mepbl K YMCHbUIeEHHIO Bpe- 
Meuv oGe3raxkuBanua. Kak noKa3aJIM ONbITHI, O6€HEHHe NOBeEPXHOCTH OBO Ha- 
CTOJIbKO H€3Ha4HTeIbHO, UTO HM MOKHO Oblio MpeHeOpeyb. PesyJibTaTb! ONpe- 
JIeICHHA YIPyrocTH NapoB XpoMa Haj| CivlaBaMH XPOM — 2KeJle30 MOXKHO BbIpa- 
3HTb CJICLYIOWMMH SMIMpHueCKUMH YpaBHeHHAMH: 


1g Poop = — 4 11,653 ama 21,3ar. % xpoma 


IS Poap = meet aa 11,990 yaa 41,4 ar. % xpoma 


Ig Peap =— “p+ 12,122 ana 55,2 ar. % xpoma 


Ig Pao ee? 12,234 qua 75,5 aT. % xpoma 


48940 
7 --+ 12,388 ja uncToro xpoma. 


Io Pep = 


PesybTaTbI NO yupyrocTH napa AA un- 
cToro XpOMa XOpOllo corsmacyroTcsA Cc JaHHbi- 
MH pa6ort (8, °). 

Mcnomp3sya anHbie 06 ynpyrocTu mapa, 
MbI BBIUMCJIMJIH ~TEPMOJHHAMUYeCKYIO aKTHB- 
HOCTb XpOMa H TeMJIOTbI pacTBopeHua. Ha 
puc. | npefcTraBleHa 3aBHCHMOCTb aKTHBHO- 
CTH XpOMa OT eFO MOJIAPHOW JONM B Cra- 
Bax XPOM — Kesle30 pH Temmepatype 1667° 
K. Ha ToM »xe pucyHKe MpNBOAUTCA KpHBaA 
AKTHBHOCTH %Kee3a mpu 1667°K, Berancamen- 
Had C MOMOMbIO ypaBHeHHA TH66ca — JIio- 
rema. Tenorb! cyOnumMallau, a TakxKe map- 
WHaIbHble TeMIOTHE pacTBOpeHuA xpoma 
Puc. 1. Kpnutietepmogunamuuecko UPHBeseHbI B Ta6n. 1. Io sHauenuam Temo- 
AKTHBHOCTH B CHCTeMe Xpom— xe- TbI PaCTBOPCHHA XPOMAa, NpH NOMOMIM ypaBHe- 

we30 Hui =Tué6ca — Jiorema, Opin nolcuuTaHbl 
TeMJIOTbI PaCTBOPeHHA rKeesa. 

V3 3naueHuli AKTHBHOCTH M TeMOTH! PaCTBOPeHHA OblWIH NOACUNTAHLI HHTer- 
PaJIbHble MOJAPHbIe TepMOAMHAMMYeCKHe CyHKUMH — H3MeHeHHe TenslOcosep- 
xaHud AH nu u3MeHeHHe cBo6osHon sHepruu AF: 


AH = xorAH cr ie xpeAH ge, 


AF = RT (Xcr In Qcy + XFe IN age). 
978 


SuTponua AS Bpryuucisnach mo u3BecTHOH dopmye:. AF = AH — TAS. 
OTH PyHkuMu mpuBosarca Ha puc. 2. Kak BUAHO u3 ZTOTO puCyHKa, TBepsbIe 
pactsoppl Cr — Fe mposBiaior mojoKUTebHOe OTKMOHEHHe OT HleaJib- 
HBIX PacTBOPOB, MpuyeM MpeBbIlenne 


Ta6Oauna 1 
TEPMOAMHAMHYeCKOTO NOTeCHWHaa Hall . 


Heal bHbIM NPOHCXOAUT B OCHOBHOM 3a sumer Tenaora 
CUeT NMOMOMKMTEILHOM TeNMVIOTEE CMele- — MOMPPRAT | cyonumanun | PAChBopeHua 
HMA, TaK KaK SHTPOMMA CMeIeHHA, Kak XCr weenie, | eke 

3TO BAHO U3 pUCyHKa, OUeHb O1N3Ka K ees 
uyeaIbHon. HeoOxoxqumo OTMeTHTh, 4TO 0,214 8h, 4 afi). 
KPMBad HSMeHeHHA TeNMOTH CMeWeHHA . O’49....|,, BRS. An 
HeECHMME€TPHYHa OTHOCHTEIbHO paBHO- sea ae eee 


aTOMHOrO COCTaBa, MAKCHMYM CABHHYT 
B CTOpoHy: Xpoma. B crapax, Kak 9TO'BUHO u3 puc. 2, uMeer: mectd NOJIOKU- 
TeJIbHan TENMOTA CMeICHHA, MOSTOMY TReEPAbIit PacTBOp XPOM—>Késle30 -CKVIOHeH 

K PaccOeHMIO. OKCTpanoM AMA KOH- 


kan/2-m0/10 , | kan/e-mone épao’ — eyTPaWMOHHOM 3aBHCHMOCTH CBO- 
| | gi 6omHol SHepru Ha’ ‘HusKHe® Témme- 
AS. parypbl Jlaer BO3MO%xHOCTH: OleHHTS 

2000 / KpHTHUYeCKYIO TeMnepatTypy pacnaya! 


KOTOPanH OKasasacb paBHol ‘600°C: 
F HeoOxoJHMO OTMeTHTb, 4TO H3 Want 
Ge HbIX: Halllev paoorpr cueqyet, ‘YTO 
MaKCHMYM KPUBO US cnet 
B CTOPOHY xXpoma.: — 

Takum OOpasom, B CBeTe noitye 
YeHHBIX B HacTosimeH paGoTe pe- 
3YJIbTaTOB, cCuJleyeT | CuHTAaTh, . YTO 
OxpynunBaHne B OGsacTH. TemMIrepa+ 
TYp 475° ABJAeTCA CeECTBHeEM Mpo- 
wecca paccmoenua (24). 

Ha ocHOBaHHH JIMTepaTYPHbIX JaH- 
HbIX HW pe3yJIbTaTOB HacTOAMel pado- 
TbI MOXKHO MpejNOORUTb, YTO MpH 

Puc. 2. Tepmonunamuueckue dyHKUM TemnepatType 475° TBepsbIH &-PpacTBOp 

CHCTeEMBI XPoM — 2KeNe30 MOKET JIHOO MpeBpallaTbes B o-pa3y, 

WH60 pacnafaTbcaA Ha Ba TBepbIx 

pactTBopa. Tak Kak mpollecc o6pa30BaHHA o- (bas MpOucxogsnT Kpaline MeJVIeHHO, 
TO MIpaKTHYeCKH OCYLCCTBIIACTCA TOJIbKO BTOPOH NyTb. 

ABTOp BbipaxkaeT rayOoky!lo GlarofapnocTb akan. IT. B. Kypmiomosy u 
npod. JI. A. Ipapumany 3a BHHMAaHKe, lIposBseHHoe K STO padoTe, a TakxKe 
3a PAX UeCHHBIX 3amMeuaHnit. 
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Hloxuane Axagemun nayrx CCCP 
1958. Tom 118, Ni 5 


PH3HTECKAA XHMHA 


®. ©, BOJIBKEHUITEMH u B. 6. CAHZOMHMPCKMM 


O BJIAAHHW BHEWHETO IJIEKTPHYECKOIO MOJIA 
HA AJ(COPBLIMOHHY!O CIOCOBHOCTb NOJIYMPOBOAHUKA 


(ITpedcmaeaexo axademuxom H. H. Cemenoseim 25 VII 1957) 


CorslacHo 3JIeKTpOHHOM Teopuv XeMOCOpOLMH, BHellIHee JJIEKTPHYeCKOe Nove, 
TIPHJIOXKeHHOR K MOJYMPOBOAHUKY, H3MeCHAA KOHILCHTpallH10 CBOOOMHBIX HOCH- 
TesleH TOKa Ha MOBEPXHOCTH, JOJI2KHO BJIMATb BCJIECTBHe 3TOFO Ha ero afcop6- 
IMOHHY10 cmoco6HocTh (+). Ha BO3MOXHOCTb CYIeCTBOBAaHHA Takoro sdekTa 
yxKe YKa3blBalocb paHee OJHUM H3 aBTOPOB (?). 

Ec. NOMecTHTb MWaCTHHKY MOJYMpOBOLHHKa BO BHeLIHee OMHOPOMHOe SJIeK- 
TpH4YecKoe NOsIe, HallpaBJIeHHOe MepNeHAMKYJIAPHO K ero MOBepXHOCTH, TO KOH- 
WeHTpaluaA HOCHTeeH TOKa Ha OMHOM MOBepXHOCTH yBeIMUNTCA, a Ha Apyron 
yMCHbUIMTCA. CooTBeTCTBEHHO H3MeCHAIOTCH aCOPOUHOHHbIe CNOCOOHOCTH Kaxk- 
OW W3 NOBepxHocTeH. OTH H3MeCHEHHA aJCOpOLMMOHHOH CMocoOHOCTH He KOMIMeH- 
CHPYytOT Apyr Apyra, HW B pesy/bTaTe aCOpOWMOHHAA CNOCOG6HOCTb NOJYMpoBOoL- 
HMKa B WeJIOM B 3JIEKTpHYeCKOM NOJIe OKAXKETCH MHOM, YEM MPH OTCYTCTBHH MOIS. 


Puce. 1. Cxema 9HepreTHuecKHX ypoBHeli Ip OTCyTCTBHH BHeUIHero B7eKT- 
puyeckoro Noms (@) H NpH HatMunH oma (6) 


ByleM Ha3bIBaTb YBeIMUeHHe WIM YMeHbIeHHe alcopOuMoHHO cnoco6- 
HOCTH B SJIEKTPHYECKOM NOMe COOTBETCTBEHHO 9ueKTpOacopOuMeli HU s1eKTpo- 
mecopOunent. [Leib HacTostel 3aMeTKH COCTOMT B OWeHKe SKCNepHMeHTaBHOL 
BOSMOXHOCTH HaOOJeHHA 9TOTO o*pPeKTa, YTO 3aBHCHT OT BeHUHHEI H3MeHe- 
HHA WaBJIeEHHA B PeakTOpe IPH HaIOXKeHHU MONA MW COOTBETCTBYIONIMX 3HaueHUt 
TIOJIA. 

PaccmoTpuM afcopOenT B BUe MWacTHHKM MOJYyNpoBOLHNKa TomMMHOL 2 L 
B HallpaBNeCHHM OCH X M MOCTaTOUHO OOWbUIMX PasMepOB B HallpaBeHuH ocel y 
uz. Ha nopepxuocru x = + L (cm. puc. 1) npoucxogur alcopéuua MOJI€KYJI, 
KOTOPbIM COOTBETCTBYIOT JIOKaJIbHbIe NOBepXHocTHbIe ypoBHu E. Jina onpe- 
ReeHHOCTH OyeM paccMaTpUBaTbh acopOuMIo akienTOpHEIx MOIeKyJI Ha m0- 
AynpoBownuKe n-Tuna. KpucrasJ HaxOUTCsd BO BHELTHeEM OAHOPOLHOM 3JIEKTPH- 


980 


YeCKOM Mole HalpsvKeHHOcTH F, HalpaBeHHOM NepnenAuKYJIApHO K NOBep X- 
HOCTH. ' 

ln ynpowennsa pacuera cemaem cuenyioure TIpeANOO*KeHuA: a) TOMA 
KPHcTasa MHOrO OO/bWe WIMHbI SKpanupowanna J; orcioga culeqyeT, 4YTO B IeH- 
Tpe KpucTaa MoloxKeHHe ypoBHA DepMu » (OTHOCHTeBHO SHepreTHUeCKHX 
30H) He H3MeHAeTCA Mp HasOxwKennH Nos; 6) pacnpeseieHHe 31eKTPpOHOB Ha 
BCeX SHEpreTHYeCKNX YPOBHAX B OObeMe KpUHCTaJ a OobUMAaHOBCKOe (KaK pu 
OTCYTCTBHM S/ICKTPHYeECKOFO NOJIA, TAK HW B S/IEKTPHUeCKOM Nose); B) NOBepx- 
HOCTHbI€ 3OHbI OTCYTCTBYIOT; T) CYLLECTBYIOT TONbKO Ba THNa cBAaA3H ajcop- 
OMPOBaHHBIX MOJIeKYJI C MOBepXHOCTbIO: «cla6aA» UH «MpouHan» akllenTopHas 
cBA3H (°). 

CxeMbIl 9HepreTHuecKHX YpOBHeH pH OTCYTCTBHH Mu NpH HalMunH 3JIEKTPU- 
yecKoro NOJIA Jan Ha puc. |. TloreniMambuyio 2Hepruio a/IeKTpoHa O6o3HauHM 
yepes V (x, F). Houoxum, uro V (0, 0) =V (0, F) = 0. Ouesuguo, uto 
ia 1 OO) == VV (LO). 

ByjlemM cuutaTb, TO KpHCTaJI HAaXOQMTCA B peakTOpe MOcTOAHHOTO OOBeMa 
VU, 3aMOJIHEHHOTO Tra30M NOX AaBsenHem Py. Ilocne nanowenua nous F Aapnenue 
ra3a CTaHOBMTCA paBHbIM Pp. Safaua COCTONT B HaXOXKeHHA 3aBHCuMOCTH P/Dy 
ot F. U3 ycnopua aycopOWHOHHOrTO paBHOBeCHH pH He CIMUIKOM OObIUNXx 
WaBsleHuax uMeem (‘): 

= me ene as YP Pp 
SDP N50) Ey Na ya 
rye N,(F) u N,(F)—4ncna Monekysl, aqcop6upoBaHHbIxX Ha eJMHMUe cooT- 
BeTCTBEHHO JIEBOM MH MpaBoH moBepxHocTH (cM. puc. 1); m1 (F) u y.(F) — nonu 
MOJIEKY JI, HaXOJAMMXCH B COCTOAHHH NpouHow cBsa3u (*) Ha COOTBeTCTBYIOINUX 
MOBepXHOCTAX (O4eBHAHO, %, (0) = j2(0) = (0); y—agcopOunoHHE Ko3h- 

(pHUMeHT B ypaBHenuH Jlenrmriopa. 

V3 ypaBHeHHA COCTOAHHA HjleaIbHOrTO ra3a WH Ha OCHOBaHHH (1) Haxo_uM: 
Po =7(-8 a, (2) 


“p-2 \f!—m (F) * 1-1 (F) 


Si 
IIpu pswoge (2) mpegnomaraetca, uro ykT ee rye S — nn0uayb 


KaxkOH 43 [ByX ajcopOupylolWlNx noBepxuocteH, k — nocrosnHuaa bombimana, 
T — a6cosmmornad TemmepatTypa. (SaMeTHM, YTO TPOTHBONOJOKHbIM NpefeJbubli 


cayuaH ykT eu IIPHBOJHT K HCYeSHOBeHHIO acPpekTa: a = I 
0 


Hanucas ypasHenve Ilyaccona Asia OObeMa NOJMYyMpPOBOHUKa HW NpPOMHTerpH- 
pOBaB ero OJMH pa3, MOuyYHM COOTBETCTBEHHO JBYM TpaHHYHbIM YCJOBHAM, 
mph x =-+L, _Ba ypaBHeHua, coflep»xallive HensBecTHbIe 4, (F), Ho(F) up. 
STH [Ba ypaBHeHHA COBMeCTHO ¢ ypaBHeHHem (2) OOpasyloT NoOJIHyIo cHcTemMy 
YpaBHeHHii, OMHCbIBaIOMNX paccMaTpHBaembId sippeKT. OfHakO, Tak Kak HaliTH 
aHaJIMTHYeCKHHi BH 3aBHCHMOcTH p/P, OT F B OOlleM Ciyyae OKasbIBaeTCA 
HEBO3MOXKHBIM, paCCMOTPHM YaCTHBI CJlyyal. 

Cyemaem mpeymouio*Kenve, TO 

(<I. (3) 


ro o3HayaeT, UTO UPH OTCYTCTBHM MOA MoaBsAoulee OOJIbINHHCTBO ajcop- 
OHPOBaHHbIX MOJICKYJI HaXOJATCA B COCTOAHHH «C1aOOM» CBASH C MOBEPXHOCTEIO. 
Vig (3) peirekaer 4 (F)< 4 (0) <1 u, caeqosatesbuo, corsacHo (2): 


fo FI; Pb ue 4 

Pree i= aye (4) 
Us (4) suquo, 4To p,/p > 1, T..e. B paMKax BbIOpaHHoli MOJesH MOxKeT 

HMeTb MeCTO TOJIbKO dIeKTpoaycopOuna. ByemM pacCMaTpHBaTb CJlyuaH 


aes (5) 


COOTBETCTBYIONMH OOMbIIOH BeHYHHE o(ppeKTa. 
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‘Vcnonsya ABHOe BbIpaxKenue Wut qj (F) (°) 4 NpeAuomomeHne (5), u3 (4) 


nowryuaeM: 
E—p4+v (-L, F) 


Pere iys ‘id ° (6) 


Vs oynoro v3 ypaBHeHHii, NOJTyYeHHbIX B KayeCTBe rpaHHdHbix yCJIOBHH 
rlocjle HHTerpHpoBanua ypaBHeHua Ilyaccona, JerkoO HavTH B MpefMOJlOxKeHHH 


[V (= EFF) 7 
oe eee (7) 
_ V(CL, F) 
BbipaxkeHHe JIA € kr. Jloncrapsiaa 9TO BbIpaxenve B (6), NomyuHM 
HCKOMYIO 3aBHCHMOCTb BeJIMYMHbI S:ppeKTa OT Fs 
peas te eae 
Pope ey eee 8 
P=2("r) ¢ ie a 


3yecb © — AUIIEKTpHYeCKaA MpOHHIaeMOCTb NOJYNPOBOAHHKAa, q — aOcouroTHaA 


‘BeIMYMHA 3apAya SJIeEKTPOHa. 
HetpyHo nokasatb, 4TO mpeymonoxKenna (3), (5) Hu (7), CormacHo (8), 


MMelOT COOTBETCTBCHHO cule ty OWHH CMBICJI: 
108 E—-. 

: chi, “oni 9 
Po > Taqrt © (9) 


jee 
eee EI 4 Seqyp) mp EDs 
aS a (10) 
kT 
qr + 8 4¥P0 npu E<w. 


Takum oOpa3om, pH yciopuax (9) u (10) sddekT 3aBeqOMO BeHK HM ONHCBI- 
BaeTCA BbIPaxkeHHemM (8). 

TIpopeyem uHcsenHyio omenky. Ilono*xum ¢ = 10, T = 300°K, / = 10 *cM, 
y = 10? mm prt. cr. / A?, E—w=O0,1 98. Torga us (9) wu (10) umMeem py > 
‘> 1,5-10°° mm pr. cr., F >> 10? B/cm. Ipupegenupii pacueT Noka3biBaert, 
TO B ONpeyeseHHEIX ycIOBHAX 3pPeKT SeKTpOaycopOUnH, MO-BAAMMOMYy, 
MOXKHO OOHAPy2XHTb IKCICPHMEHTAJIbHO. 


Mucruty? dusdueckoli xHMun Tloctymuso 
Axayemuu Hayk CCCP 18 VII 1957 


WMTHPOBAHHAA JIATEPATYPA 


2, 1%. ® Boabkenmtetu, Tpo6nemp kuHeTaKH mu KaTanusa, 8, 79 (1955) 
3 © © Boanbkenwrelu, Ipo6semb xKuneTuKH HW KaTamu3a, 8, 201 (1955). 
.2 ®. Boapkenutetu, C3) Pornuckun, JKDX, 39° Noo (1955). 
oD Boabkenmutehn, Il. Ms Koran, Usps. AH CCCP, OXH, 1957, 916. 
B.B.CanzomupceKu it, Mas. AH CCCP, cep. ous., 21, 211 (1957). 
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Hoxuayge Akagemuu nayx CCCP 
1958. Tom 118, Ni 5 


PHSHITECKAA XHMHA 


H. C. EHHKOJIONAH u Lf. B. KOPOJIEB 


SABHCHMOCTb BbIXOXOB ®OPMAJIBAETHA NPM OKHCJIEHHM 


METAHA OT KOHUEHTPALMH FOMOFEHHOrO KHHHLMATOPA, 
MOBABOK HHEPTHOrO FA3A HM OT COCTOAHKHA CTEHOK 
PEAKUHMOHHOLO COCYA 


(ITpedcmaeaexo axademuxom H. H. Cemenoeoim 80 VII 1957) 


Pauee (') OblI0 MOKa3aHO, TO BbIXOM CTaOMIbHOrO MpOMexYTOUHOTO Mpo- 
Ayxta (CIIE) B cioxHo WenHoH peakuuu, B KOTOpO uM OOpasoBaHHe MU pacxo- 
Mopanuve CITI] mporekaer TombKO WenHbIM MyTeM, He ABIAeTCA CbyHKUMeH KOH- 
<TaHT CKOPOCTeH 3apO%xKeHHuA, OOPHIBa WIM BbIPOXKAeCHHOFO PasBeTBJeHHA Ie- 
meH. OTO UMeeT MECTO IPH JOOBIX AMHAX WenM B CLy4ae CNOHTAHHOrO 3apox- 
J@HHA «“MeJJICHHOrO» AKTHBHOPO WeHTpa; B Clyyae Ke 3aporxKMeHuA «ObicTporo» 
AKTHBHOTO WeHTpa — TOJbKO MPH OcTaTOuHO JWIMHHbIX WenAx. 

Borixon CHI, Oytyun dyke WMUIb KOHCTAHT CKOpocTeH 3J1IeMeHTapHbIX 
peakWHH MposOmKeHHA WeNH WM KOHUeHTPalM HCXOMHbIX H MPOMeKYTOUHDIX 
BeWeCTB, He 3aBHCHT OT JMaMeTpa HM MpH- ~ 
pObl CTeHOK peaKWMOHHOrO cocysla, pa3- 
OaBJIGHHA CMe€CH MHeEPTHbIM Ta30M MH KOH- 


I€HTpallud WHMUMaTOpa pasuKasoB UM AB- S S 

NACTCA B STOM CMBICJIe MpPeWeIbHOH BeIH- x« 7 & 

YHHOK. CyiecTBOBaHHe MIpeWeJIbHbIX BbIXO- &, N 

nop CIIIT B coxKHbIxX WenHbIX peakuMAx Sg S 
so 


9KCHEPHMEHTAJIbHO MOATBepxKeHO Ha MIpH- 
Mepe FOMOreHHOFO OKHCJIeHHA MeTaua (*). 
Ecau Hapaay c WemHbiM myTeM pacxo- 


0 20 a 


40-50 mun. 


fopannua CITI] umeerca cou3mMepumplit c 
HUM M10 CKOPOCTH MOJI€KYJIAPHbIN MYTb, TO 
BbIxog CIT] B aTOM cyuae OKaxKeTcA HHKe 
mpenesmbHoro. [Ipu 3TOM H3MeHeHHe ycuio- 
BUH peak, BJIMAIOULMX Ha COOTHOMMeHHEe 
cKOpocTeH WemHoro HM MOJIeKYJIApHOrO Iy- 
Te pacxogospanua CII, nopmeyer 3a co- 


t 


Puc. 1. Botxon CH2O u npupocr maBae- 
HHA Mp HeHHWUMAPOBaHHOM OKHCJIeHHH 
CHy. Cmecb CHg: 20.2, mapnenve 150 mm 
pT. cT., Temnepatypa 512°C. 
KpHBble HakomweHHa CHO; Om ees 
4’ — maHomeTpuueckne KpuBple (/’ coBma- 


maerT c ocbio afcunee); 7, 1’ — yncTHH 

cocya; 2,2’ — HeFo-cocya; 3,3’—K»ByO7- 

cocyn; 4, 4’—H2Fo-cocya uw gobaBKa No 
300 mm pt. cT. 


Oo u3smMeHenve BpIxoya CII. M3n0xen- 
HbIe HHKE pe3YJIbTaTbl IKCNePUMeHTAaJb- 
HOrO H3Y4eHHA BbIXOJOB ChopMaberuya 
IPH TOMOreHHOM OKHCyIeHHH MeTaHa MOd- 
TBepKaloT STOT BLIBOA. YcTaHOBKa HW MeTOANKa paoorel Opiiu Onucanbl panee (*). 

OnbiTbl 10 HEHHHWHUpOBaHHOMY OKuCIeHHIo CH4 mpoBomqusucb B Tpex KBap- 
IL€BbIX PCAKIUMOHHbIX CocyaxX OMMHaKOBOro Auametpa (45 MM), NOBepXHOCTH 
KOTOPbIX ObIIH OGpaOoTaHbl pasJIH4HbIM Cnocobom: |) cocyy, He noyBepraBuinit- 
CA HHKAKOH cnelluasbHOH OOpadorKe («uncTbIM» cocyn); 2) cocy, NMpoMbITEIH 
WWIaBHKOBOH KucOTOH (HeFe-cocyaz); 3) cocyy, mpompirsit 1% pacTBOpoM 
K2BaO, (K2B4O,-cocya). 

Pes3yIbTaTbI OMbITOB (pHc. 1) moKa3bIBatoT, YTO BLIXO CH2O 3aBucHT OT co- 
CTOAHHA MOBEPXHOCTH peaKILMOHHOLO Cocyfa. CieqoBaTewbHO, IPH JaHUbIX yCuo- 
BMAX OKNCIeHHA CHa Bpixoy CH2O ue aABsAeTCA NpeeuIbHbIM, T. €. CKOPOCTb MO- 
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JeKYIAPHOTO pacxosoBaHua CHeO cou3mepuMa CO CKOPOCTbIO ero WemHoro pac- 
XOJOBaHHA. 
Ha6.1oaeMas 3aBHCHMOCTb BbIxOa CH2O of NpHpOAbl MOBeEPXHOCTH peakIH- 


OHHOFO Cocya MOxKeT HMeTb JBe mpHuMHBt: 1) Pu6eib akTMBHbIX WeHTPOB Ha 
NOBEPXHOCTH peaKIHOHHOTO 


cocyla MpovcxoyuT B KHHe- 
THYeCKOH HIM Wu@py3HouHo- 


8 7 
S> = 
8 f = KHHeETHYECKOH OOacTH; 
ae & 2) TereporeHHaaA peak- 
1°) 
, d & uA pacxoqopanua CH2O 
x © 
g 4 poTekaeT B KHHeETHYeCKOH 
= 3% HJ ucySHoHHo - KMHeTH- 
S&S £ yecKOH OOacTH. 
é 28 B mepBomM cilyuae YMeHb- 
; 1 She menue 3c:pPeKTHBHOH KOHCTAa- 
SS HTbI THOe@JIH € AKTHBHBIX IeH- 


TpOB Ha NOBepXHOCTH MpUu 
Tlepexojle OT OHOTO cocyjla 


2 K JpyromMy lmpyHBeo Ob kK 
Puc. 2. 3aBHcHMOCTb MaKCUMaJIbHOK CKOPOCTH OKHCJeHHA = 
CH, u Bpixogos CHO or xKonuenTpauun po6aBKu NObp. YBeJIHYEHHIO CTallWOHapHOH 
Cmecb CH,:200, yaBnenve 150 mm pt. cT., Temiepa~ KOHILCHTPaluW CaMHX aKkTHB- 


Typa 512°C. 1, 2,3 —Bpixog CH2O; 1’, 2’,3’—MakcH- HEIX ILCHTPOB B PeaKILMOHHOM 

MaJlbHaa cKopoctb mo Ap; 1, I’ — 4ncTbIK COCyA; cyereme, a 3TO B CBOIO OUe- 
Wy 2’— H2Fe-cocyy; Soe a K>B4O7-cocya Yi 

peqb YBeJIHUHIO Obl ONIO 


memHoro pacxoyoBpanusa CHeO no cpaBHeHHIo C MOVJIEKYJIAPHBIM, BCJIeECTBHe 
yero BeHUMHa BbIXoa CHeO npu6musutTca K NpeeIbHOH, T. e€. BO3pacrTer. 
OueBuyHO, YTO ecuIM Mp nepe- 
xojle OT OfHOTO cocyfa K Apy- 
TOMY, € YBeJIMYHTCA, TO BbIXOL 
CH2O yMenHbulutTcs BCsIeACTBHe 
YBCIHYeHHA JOH MOJIeKYyIAp- 
Horo pacxoyjopaHua CHe2O0 no 
CpaBHeHHIO C IeMHbIM. 

Bo BTopoM cylyuae, C YMeHb- 
WWeHHeEM KOHCTAaHTbI CKOpOCTH 
C  rereporeHHoro pacxojopa- 
Hua CHeO mpu nepexone oT 
OAHOrO cocyfa K Apyromy, jo- 
JOKHO HaOwoaTbcaA yBemHue- 
Hue BbIXo.a CH2O sBesencTBue 
YMeHbIIeHHA OM MOueKy- 
JIAPHOrO pacxXOWOBaHHA asib]e- 
rua. HM uao6opot, ysBenuye- 
Hue C nopaeyer 3a co6olt 


yMeHblueHHe BbIxoqa CH20. 

Ouesnqno, aro pa36aBulenue Puc. 3. ee CH,O u npupocr yapnenua TIpH OKH- 
peakunonnoti cmecu a30ToM, 3a- a os NpuCyTCTBHA PasJIMUHbIX 06aBoK NOs. 
aie MeCb CH, >Oo, napnenue 100 mm prt. cr., Temme- 

PyA Aupysuro payuKaoB  patypa 512° C, K2B4yO,-cocyy; /, 2,3, 4, 5 — Kpupie 
M Mouekyt CHO kK cTeHKe, Hakonsenua CH,O; 1’, 9’, 3’, 4’, 5’ — mano- 
QOJKHO YBEIMYNBATh BbIXoR MeTPHYecKHe KpuBbie. Conep»kanue NO» B_ cmecu: 
CH2O, ecu o6pare uenelt w pa- 771” — 916%; 2, 2 — Pe V arr te 
cna ww oKucneHue CH2O na ibaa oie oak 
cTeHKe (HIM XOTA Obl OLMH U3 STHX Mpoleccos) mpoTekaeT B LHdpysnon- 
HOH WIM B Audpy3HOHHO-KUHeTHYeCKOH OOacTH (pa36aBmeHHe a30TOM Oyner 
YMeCHbIUNaTb KaxKYUIMeECA BeEJIMYHHbI ¢ HU C), 

JlelicTButTenbuo, J0o6aBKa 300 mm pt. ct. Nz k 150 mM pr. cr. cmecu CHa : 202 


SaMeTHO yBeM4MBaeT BbIXOA CH2O w ckKopocTb mpHpocta JaBeHHA Ip OKHC- 
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CHUM, ABJIAIOULYIOCA Me€PHJIOM KOHI,eEHTpalu aAKTHBHbIX WeHTPOB, BO BCeX Tpex 
cocyHax. OcoOeHHO 3HauNTebHbI scbdbeKT pu pas6apnenun Ne na6smosanca 
B cmyyae H2Fe-cocyna (puc. 1, kpuppie 4 u 4’), 

OuveBuHO TakxKe, YTO NOGaBJeHNe K PeaKIMOHHOM cMecu BellecTB, CNOco6- 
HbIX T€H€PHPOBaTb aKTHBHbIe WeHTPbI, NOJMKHO YBeMYHBaTb BbIXO, CHeO 3a 
cueT YBCIHYeHHA JOM WeNHOK peakWHH NO CpaBHeHHiO Cc MOJIeKymApHOH. Korga 
KOHIeHTpalnA pakukalop Oyler HacTOJIbKO BeIMKa, YTO MOJIEKYAPHOe pacxo- 
fopanve CHeO 6yyzer cocraBATb 


JIMIUb MpeneOpexkUTeIbHO MaJlyt1o ; 6 
yacTb OT WemHOoro, BbIxXoq CHe2O 2 f! 
NOCTHrHeET TIpefesIbHOTO 3HaUeHHA. ; 
/lanbueliliee yBeIMueHHe KOHIeH- d 5 
TPallMH AKTHBHbIX HeCHTPOB B CH- 
CTeMe MOXKeT YBCIMYHBaTb JIMIIb & & 
CKOPOCTb OKHCJICHHA, BbIXO, we B& 5! ian 
CH20 npu 9sTom omKeH OCTaBaTb- © S 
CA MOCTOAHHBIM. = 4! s 
Ha puc. 2 mpefqcTaBieHb pesy- ja 
JIbTATHI ONbITOB MO OKHCJICHHIO Me- 3 JJ 


TaHa B IIPHCyTCTBHM pa3JIMUHbIX 
KomHYecTB NOe. Moxuo Buzerh, 2 
YTO yBeH4eHHe comepxKaHHA NOsz 
B cmecH oT 0 yo 0,2—0,3% mpHBo- 
AUT K BO3pactaHHio BbIxosa CH2O 0 


B 4—8 Pa3; OMHOBpeMeHHO HaGvII0- is ie == Pe ae) 6" 
WaeTcA CHJIbHOe BO3pacTaHHe CKO- % / yin ia SEI Su 
pocTtu okuesenus. Kpome toro, a OT er FES 6 
BHHO, 4TO C YBeIH4YeHHeM Cojep- / 2 mun. 
*aHHa NOez Bcmecnw BEIxOX CH2O S irereee 


BO BCeX Tpex cocyfax CTPEMUTCH = pyc. 4, Cxopoctb okucaenua CH, u npegembubie 
K OAHOMY H TOMY 2Ke MPeebHOMY  ppixogpr CH.O mpu muuiumpopanuu o6aBKaMu 


3HaueHHIO (Ol 7 —0,80% CH2O Bp NOszu Cle. Cmecb CHy : Oo, go6aBnenue 36 MM 
raze) pT. cr., vTemneparypa 610° C, K2BsO, —cocyag, 

j 1, 2,3,4,5, 6—xpupple naxonnenua CHO, 1’, 
K COMAJICHHIO, HE YHaslOCb Mpo- 2’, 3’, 4’, 5’, 6’—maHomerpuyeckue KkpHBBle. 


CJI€QUTbh BUMAHHe O6aBoK NOs, CoyepxkaHne joOapKu B cmecu: J, 1’—0,13% NOg; 
661buMx, vem 0,2—0,3%, Tak KaK 2, 2’ — 0,065% NO; 3, 3’—0,02% NO.; 4, 
| MaKcuMyM KpuBoli KonmenTpaunn 4° —9,9% Cla; 5, ya: Clo; 6, 6’ — Ges jo- 
_CH2O kak cbyHkunu BpemMeHu KOH- open 

| TaKkTa, CYXKHBaAch C yBeJIMYeHHeM 

_ KoHueHTpauuu NOsz, np qo6apKax NOszcpopuue 0,2—0,3% craHoBuTca HacTOuIb- 
KO OCTPbIM, UTO OWMOKH OMbITa pH ero OlpekeseHHH CTaHOBATCA COM3MepH- 
| MBIMH C BeJIHUMHaMH BO3MO2XKHOFO MpHpocta sTorO Makcumyma. IlosTomy Oba 
“mpojesiana ene oqua cepusa onpirop c qoOaBKamu NOz B cMecax C MeHbUIMM 
| cojlep2kanuem Kucaopoga. U3 kpuspix pvc. 3 BAAHO, 4YTO yBeIMYeHHe KOHILEHT- 
pauun NOz or 0,160 go 0,650%, 3HayHTeJIbHO yBeJIH4MBaA CKOpOCTS OKUCJIe- 
| HMA, MpakTHueckH He BuseT Ha BbIXO, CH20. Ipn [NO2]<<0,162% Bpixog 
| CH2O cranosutes cdbyukuuel Konwentpamun NOsz B cmecu. 

Takum 06pa30M, pu JocraTOuHO BbICOKOM KOHMWeHTPaliHH AaKTHBHBIX WeHT- 
POB B peaKUMOHHOH cucTeMme BbIxoy CIII] WocTuraeT cBoero lpeesbHOro 3Haye- 
Hua. OueBu HO, YTO BeIMUMHA Mpesesbuoro BEIXOfa CII] He OyneT 3aBHCeTb OT 
cnoco6a, KOTOPbIM JOCTHTHYTa 3Ta KOHWeHTPalMA AKTHBHBIX MWeHTPOB, Ba2KHO 
JIMIUb, UTOObI OHA Obla FOCTATOUHOM AIA NOMaBMAoWlero MpeoOsananusa WermHOoro 
myTH pacxogopanua CITI] wax MonekyspHbim. B yacTHocTH, ecM RocTaTOuHO 
BbICOKaA KOHIeCHTPalluA HOCHTeIeH Were CO3faeTcA MyTeM BBeeHHA 06aBoK 
HHUMMApyromel mpuMmech, BbIxoA CITI] ne GyeT 3aBuceTb OT XHMHUCCKOH MPH- 


poybl sTOH NpHMecn. 
C wembio SKCNepHMeHTaIbHOH MpoOBepKH 3TOFO BbIBOJa, HemMocpeACTBeEHHO 
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BbITeKalOllerO H3 PasBHBaeMBIX MpelcTaBeHHU, OblMM Mapa IeMbHO MOCTAaBJIeHBl 
Be C€PHM OMbITOB: peakuua, HHUUMHpoBaHHad NOs, u peakIlHsA, HHMILMHPOBaH- 
Had Cle. Pe3syabrTaTbl 3THX OMbITOB M300paxKeHb! Ha Puc. 4, M3 KOTOPOrO BUHO, 
YTO BapbHpOBaHHe KOHIeHTPpalMH MHHILMaTOpa, CH/IbHO BJIMAA Ha CKOPOCTb 
OKHCJIeCHHA, IpaKTHueCKH He BUAeT Ha BbIXOA CHO, orkyfa celyeT, YTO OKHC- 
jeHHe mpoTeKaeT B MpeslenbHol oOnacTH. Bpixoq CH2O mpw MHMWMApoBaHHy 
NOz nexuT B mpefenax 0,64—0,74% CH2O B ra3e (kpuBbie /, 2, 3), a pH MHH- 
uuupoBanun Cle cocrapaser 0,64% CHeO B rase, Tak 4TO B OOOMX cyyanx 
MpeebHbIH BbIXO MO2KHO CUHTaTb MpakTHYeckH CoBMaBWiMM. Jia cpaBHeHHA 
NpHBeleHbI BEIXO CHeO (puc. 4, KpuBan 6) H CKOpocTb (KpuBas 6’) HeHHUIA- 
MpOBaHHOH peakWMH B TeX %Ke YCJIOBHAX. 

TakuM O6pa30M, COBOKYMHOCTb H3JIOX%KCHHbIX BBILIe Pe3YJIbTaTOB MOKa3bl- 
BaeT, UTO IPH HEMHUILMMPOBaHHOM OKHCJICHHH MeTaHa MMeeT MeCTO MOJIeKy- 
JIAPHBIM MHyTb pacXOOBaHuA CopMadbyervfa, CKOPOCTb KOTOPOrO COH3MepHMa 
CO CKOpOCTbIO ero LemHOro pacXOAOBaHHA, BCJeACTBHe Yero BbIXOA CH2O npu 
H€MHMILMHpOBaHHOM OKHCJIeHHM ABJIAeTCH PYHKUHEH YCIOBUM peaklMH (CocTOsA- 
HHe CTeEHOK peaKUMOHHOFO Cocya, pas6aBsIeHHe MHEPTHbIM Ta30M HT. J.) UB 
HeECKOJIbKO pa3 HHxKe MpeseibHoro. I]pu yBemmyeHHH KOHUCHTPalHH aKTHBHbIX 
WeHTPOB B peaKI[MOHHOM cucTeMe BbIXO, CH2O sospactaeT oO mpeslebHOrO, 
KOTOPbIf yxKe He 3ABHCHT HM OT COCTOAHHA CTeCHOK peaKILMOHHOrO cocya, HH OT 
MIPHpOAbI HW KOHIeHTpalluH MHUWMaTOpa CBOOOAHBIX payuKaJoB. | 


UuctutyT xumuueckolt du3suKu Iocrynuso 
Akaylemuu Hayk CCCP 30 VII 1957 
UMTHPOBAHHAS JIMNTEPATYPA 


iyC Exuxod ons #.0cBoi@op o 1 cade Ee 
N4 (1957). P z apymkuHa, KX, 31, 
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Jornaygm Akagqemuun wnayx CCCP 
1958. Tom 118, Ne 5 


PH3HTECKAA XHMHA 


| H. B. HAKOJIAEBA-®EJOPOBMY wu JI. A. POKHHA 


\ BJIMAHME TPHBEH3KHJIAMMHA HA PEAKLUMIO BOCCTAHOBJIEHHA 
| AHHOHA TIEPCYJIB®ATA 


(II pedcmaeaeno axademuxom A. H. ®pymxunolm 27 VII 1957) 


B nocneqHHe Toybl pANOM aBTOPOB OblwIO YCTAHOBJIeCHO, YTO MOBepXHOCTHO- 
AKTHBHbIe OpraHwyecKkHe KaTHOHbI BO BCeli OOACTH NOTeHWMAaJIOB UX acopOuHH 
YBEJIMYHBAIOT CKOPOCTb BOCCTAaHOBJICHHA aHHOHOB (1). YcKopstonlee WelicTBue 
OpraHH4ecKUX KaTHOHOB IIpekpalllaeTCA Mp JOCTATOUHO OTPHMaTebHbIX MOTeH- 
WMaslaX, Tak Kak 60/1buIMe OpfaHHueCKHe KaTHOHbI BbITeCHAIOTCA C rpaHULbl 
MeTaJJI | pacTBop HeopraHHuecKHMU KaTHOHaMM M MOJleKysiaMu Bospl. YBeruy4e- 
| HH€ CKOpOCTH BoccTaHOBJICHHA AHHOHOB MOXKHO OOBACHHTb YMCHbIIeHHeM OTPH- 


if 
5 2 
a eee 
7 3 
Alle 
4 
| (5+ 
vay 
S 
e | 
| 
04 08 {2 16 24 08 {0 
SG eS ee as % inka) 


Puce. 1. [lonapHsaunoHHble KpHBbIe BOC- 
cranopseHun 10-3N KeSoO0, + 10-3 V 
H.SO, c A06aBKamu =TpHOeH3HJaMuHa: 
1— 6e3 no6apKu, 2 — 1/100, 3 — 1/50, 


Puce. 2. IlomspusalMoHHbie KPHBbIe B 
pactpope 10-°N  K,S.0,-++ 10-3N 
(Cg>HsCHe)sN B mpucytcTrBun H2SO,q B 
koHueHtpauun: J — 10-7 NV, 2— 107N, 


4—1/40, 5— 1/30, 6 —1/10, 7 — 1/5 3B—1N, 4—6N 


KOHUCHTpallMH HacbIlleHHOrO pacTBopa 
TpuOensvaMuHa 


WaTeIbHOH BeMYMHbI 1-NOTeHIMala (MmOTeHWMa Ha paccTOAHHH payMyca 
| pearupyloulel YacTUIIbI OT MOBePXHOCTH SuIeKTPOMa) MJIM MepeXofOM 1 - NOTeH- 

Wala OT OTPHMaTebHbIX 3HAYeEHHH K MOJIO%KUTEbHIM (C8 eit 
Kak u3BecTHO U3 JHTepaTyPbI, OLHUM U3 HanOouee a*ppekTHBHBIX OpraHUyec- 
KUX KaTHOHOB sBusieTcd TpHOeHsHmamunH (8). A. A. Kproxosa u M. A. JlowxKa- 
pes (°) mpu usyyeHuH JeHcTBUA TpHOeH3sHaMHna Ha peakUMio BOCCTANOBCHHA 
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anuona S20 B upucyrcrsun 1N HeSOa naGmogam, oHaKO, He YCKOpeHue, 
a TOPMOXKeHMe PeaKUHH BOCCTaHOBJIeHHA aHuoHa Mepcybpata. ABTOpbl cuH- 
TaloT, YTO JelicTBHe OPraHH4ecKUX KATHOHOB He MOXKeT ObITh OObACHEHO H3MeHe- 
HHeM B MX MpHCyTCTBHH 1 — NOTeHWHaa, a MOMOOHO AeHCTBHIO MOJIEKYJAPHbIX 


WoOaBOK, KOTOPbIe TOPMO3sAT peakItHIO BoccTaHoOBNeHHA S203 . OqHaKo Kak 
o6NacTb MOTeHIHaJIOB, B KOTOPOH HaOm0Jaocb TOPMO*XKeHHe PeakIHH BOCCTAa- 
HOBJICHUA, TAK HW YBeJIM4eHHe CKOPOCTH PeaKIMUM 3aosTO NO NOTeHWHasa Wecopo- . 
WH yKa3biBaloT, 4TO 9:PpeKT TOPMOXeCHHA MOXKET UMETb B ITOM CiyY4ae Apyryto 
npHunHy. 

Mor u3yuasiMd WeicTBve TpHOeH3HJIaMuHa Ha peaKIHIO BOCCTAHOBJICHHA aHHO- 
Ha lepcysbiaTa Ha KanesIbHOM PTYTHOM 3/IeKTpOLe. 

B pas0aBJIeHHbIX pacTBOpax *oHa MPH NMOTeHUMasax Ooslee OTPHUWAaTeJIbHbIX, 


3 2— 
4YeM SJICKTPOKallHJJIAPHbIM MaKCHMYM PTYTH, BOCCTAHOBJICHHE S203 Ha pTyT- 
HOM JJIeCKTPOTe ABJIACTCH MCVJICHHbIM IIPOIeCCOM, Tak Kak pHOsHxKeHHe aHHo- 


Ha S203” K MOBepXHOCTH SeKTPONa 3aTPyAHAeTCA SCKTPOCTATHUeCKUM OTTAaJ- 
KuBanveM (*). Ha nojapHsaluoHHOH KpuBoH HaOwlOfaeTcA CMa TOKa, KOTOPbI 


Te  T72 “se Ct2tCté« 
Say ~Va(nka) ; 
Puc. 3. JlonapusanuonHble KpHBple Puc. 4. HlonapusanHoHHble KpHBbie B pacTBO- 
B pactBope 10-3 N KsS.Oxg + 10-8 pax: 1 —10-§N K2S:03; 2— 10-8 N KeS20, + 
(CgsHsCHe)3N c po6askamu: J —1N + Hach. pacTBop Kam@oppt; 3—10-§NKoSsOg-++ 
H._SOg4, 2—1NHCl, 3—1NHBr +41 N NaSOyy 4—40-° N K,S,0,-+141N 


Nag SOqg-++ Hacbilll. pacTBop Kamdoppi 


ucyuesaeT Ip Oolee OTPHUAaTeIbHbIX MOTeHUMalax. Kak BuAHO M3 puc. 1,” BBe-. 
qenve B pactBop 10-3 N K2S2O, Tpu6ensnaMuHa B pasHbIX KOHWeHTpaluax MpH-, 
BOJHT K YMeHbUIeCHHIO Caja TOKAa, T. €. K YCKOPeHH10 DeaKUHH BOCCTaHOBJIeCHHA 


S203 (q06aBxka kK pacrsopy 107? N HeSOu Ona HeoOxoquMa, Tak Kak pacTBopu-}} 
MOCTb TpHOeCH3HIaMHHa B HeHTpabHoOl uM WelOUHOl cpeyax HHYTO*KHa). C yBe-q 
JMYeHHeM KOHIeHTpalMH TpHOeH3sHaMuHa HaOwOaeTca YBemMYeHHe TOKad 
B MHHHMyMe KpHBoH. [pH KOHMWeHTpallud TpHOeHsuaMuHa, paBHoli 1/, OT KOH-|} 
IeHTpalHH HAaCbIleHHOrO pacTBopa, sddeKT cnayla TOKa NOJIHOCTbIO uCuesaeT. # 
Takum o6pa30M, BBeJeHHe B pacTBOp HM aycopOuua TpHOeH3uaMHHa, Tak Keil 
KaK HM 0OaBKM Apyrux OpraHwuecKHX KaTHOHOB, MPHBOAUT K YBeMUYCHHIO CKO-) 
POcTH BOCCTaHOBJICHHA AHHOHA Hepcyubdara. 

Ojuako pu yBeMueHHM KOHWeHTpalun HeSOa Habmtoqaetca TOPMOXKEHHE 
peakuuu Bocctanopenua S203 TpHOeHsHiaMMHOM MpH Tex xe nOTeHUHasax, i) 
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Mp KOTOPBIX OHO HaOsMOJa0cb B padore A. A. Kptoxosoit un M.A. Jlomm«apesa. 


Kak BHHO 43 puc. 2, TOpMoxeHHe peakUMH BOCCTAHOBMeHHA aHHOHAa S202- Ha6- 
JHOAaeTCH MpW OLHOBPeMeHHOM IIPHCYTCTBHK TpHOeH3HaMMHa M aHMoHna oua. 
TopMoxenne peakllHH OCOOeHHO CHJIbHO BEIPaKeHO MpH NoTenManax Gowmee 
NOJOXMTEIbHBIX, YM TOUKA HYJIeBOFO 3apAa PTYTH,H BO3PacTaeT C POCTOM KOH- 
‘“WenTpallau anvouos dona. Ecau Kongentrpaiua HeSO« pasna 0,1 N, To Top- 


-MOxKeHHe peakUMH HaOOJaeTcA pH o = —O0,5 B MporMB H. K. 9., ecu Ke 
KOHMeHTpauua HeSO4 Bospacraet Jo 6N, TO ACHO BbIpaxKeHHbIli cna TOKa 
HaOJlOJaeTcA yxe IpH NoTeHiHase go = — 0,8B NpoTHB H. K. 9. 


| Ypenuuenve alcopOupyemocTw aHMoHoB (ona TakxKe MPHBOAUT K yBeIMYe- 
HHIO TOPMOXKeHHA PeaKUMM BOCCTAHOBJICHHA aHHOHa Mpepcyibdata Tpubensus- 
aMvHOM. Ha puc. 3 npHBeyeHbl NOApPH3allMOHHble KPUBbIe BOCCTAHOBJICHHA AHHO- 


Ha S20; B mpucytcrsuu 10°? N tpn6eu3sumamuna u 1 N HeSOa, HCl u HBr 
(10 N pacrsop TpHOeH3uaMHHa JIA BCeX KHCJIOT Obl NOyYeH HarpeBaHvem). 
Kak BHHO H3 MpHBeJeHHbIX TaHHbIX, adpPeKT TOPMOXeHHA BOSpPacTaeT B PAY 
BO, < Gli Bry 

TopMoxenve peakKIMH BOCCTaHOBJI€HHA AHMOHOB IPH OMHOBpeMeHHOH acopo- 
WHH aKTHBHbIX aHHOHOB HM OpraHHuecKHX KaTHOHOB HaOsoJaocb WH paHee 
Mp JeHcTBuu TeTpaOyTHaMMoHHiicysbiPata Ha BoccTaHOBeHHe K2SeO, B mpH- 
cytcrsuu 1N KCl u 1N KBr (°) u mpu gelicrBuu Terpa6yTumamMonHiicybdata 
M TeTpaOyTHJaMMOHHHHo ua MpH BOccTaHOBJeHHH mupodocdaTHOrO KOM- 
miekca Mellu (°). 

Ha6u1roqaemble ac:eKTbI MOXKHO OObACHUTb CJeyIOulHM OOpa3som. Kak cue- 
WyeT W3 SIeKTPOKAaNMJJIAPHbIX H3MePpeHHH, NMOBeEPXHOCTHO-aKTHBHble AaHHOHbI 
ajlcopOupyloTcA B IIpHCYTCTBHH aAaKTHBHbIX KaTHOHOB, HallpHMep, TeTpalpo- 
NMJIA4MMOHHA, HW MPH OTPHWaTeIbHbIX 3apsfax NoBepxuHocTn (7, 2). [lostomy, 
| XOTSA B3ATbIC B OTJCJIbHOCTH OpraHNueckHe KaTHOHbl H YBeJIMYMBaIOT CKOPOCTb 
peakWMH BOCCTaHOBJICHHA AHHOHOB, B MPHCYTCTBHH MOBepXHOCTHO-aKTHBHBIX 
AHHOHOB OHH BTATHBAIOT B MOBePXHOCTHBIM COM 9TH AHHOHbI, UTO MpHBOAUT 
1K TOPMOXeHHIO peaKIHH BOCCTAHOBJICHHA AHHOHOB. 

B orsmuuve OT OpraHHuecKHX KaTHOHOB, KOTOPbIe€ YBeJIMYHBaIOT CKOPOCTb 
peakUHH BOCCTaHOBJICHHA AHHOHOB, HeHTpaJIbHble OPraHHyecKHe MOVeKYJIbI TOP- 
O3AT STY peakuuto (**). M3 opraHvyecKHUX JOOaBOK MOJIeKYJAPHOTO XapakTepa 
bl BbIOpaH Kamdopy u cMecb f-Hadroua, THMOJIa WM WMeHwIaMHHa, Kak NIpHMe- 
bI ad:ceKTHBHbIX WOOaBoK (1°). BBeweHne HaCbILeHHOrO pacTBOpa KaM@opbI 
10°? N pacrsop KeS2O, mpuBowHT K CHJIbHOMY TOPMO>XKeHHIO peakI[H BOCCTa- 


fHopmenusa S2O%~ (puc. 4). Jlecop6uua Kamcbopbl HacTynaeT mp MoTeHwuame 
» = — 1,4B NpPOTHBH. K. 9.; MPH STOM CKOPOCTb peaKUMH pe3KO Bo3spacTaeT H 
KPHBad CJIMBaeTCA C KPHBOH AIA UNCTOrO pacTBopa. TakuM OOpa30M, TOpMOxe- 
HMe peakWuH Kamdopoli B OOacTH ee alcopOuNH HadOJaeTcA M MpH HH3KUX 
KOHIeCHTpaluax (bona (puc. 4, KpuBas 2). YBenuueHHe KOHWeHTpaluH dona Jo 
N oka3blBaeT B 3TOM CJTy¥ae MHOe JeHcTBHe, 4eM B ClyYae NOOaBKH TpHOeH- 
BulamuHa (puc.4, KpuBaa 4). B o6macTu noTreHunasos oT—O0,2 yo — 0,4 B Ha- 
JOMaeTCH HEKOTOPOe YBeJIMYeHHE TOPMOXeHHA, CBASAHHOe C BLICAJIMBAaOLLMM 
TeHicTBHeM S/IeKTPOJIMTAa MO OTHOLWeHHIO K Kamdope™ (2°). B o6slacTH Oomee OTPU- 
JaT@JIbHbIX MOTeHIMaOB KaMopa BbISbIBaeT He YBeJMYeHHe, a 3HAYHTeJIbHOe 
YMeHbIMeHHe TOPMOXKeHHA, CBASAHHOe C afcopOuHel KaTHOHOB (bona. Tor dakt, 
TO aqcopOuuA KaTuOHAa (bona MpoaBAeTCA y2xKe pH o= — 0,5 B CBA3aHO, NO-BH- 
YMOMY, C TeM, UTO KaM@opa cCABuraeT TOUKY HYMeBOTO 3apAa B CTOpOHy Oovlee 
ONOXKHTEbHBIX MOTeHMaoB. AnaorMuHoe ABsIeHHe HaGwIOJalocb B padoTe 
. B. Kanmm u A. H. Opym«una (°). B cayuae 200aBKM CMeCH HAaCbILLeHHbIX 
acTBOpoB f-HadTowla, THMOa H MuenuamMuHa HaOsMOMaIoTCA Te 2Ke ABJCHHA, 
TO MB Culy¥ae JOOaBKUH KamibopbI. OqHako OGacTb NoTenWMasoB, rye Habs10- 
aeTCA TOPMOXeHHe, 3HAYHTebHO y2Ke, YEM B MPHCYTCTBUH Kam@opbl. 


* Bpicasupatoulee Jelicraue no Jann B. B. Jlocepa (1°) JomKHO HabmOfaTEeA B Cyuae 
JIHOTO HacbIlleHHst pacteopa KaMdopoii, uTO, BepOATHO, B HallMX OMbITaX He Obllo peasHso- 
HO. 
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B 3aKsI0UeHHe CUHTaeM CBOHM MPWATHBIM JOJITOM BbIPaSHTb OaroapHOCcTh 
akay A. H. Opymkuny 3a MOCTOAHHOe PYKOBOJCTBO H HCKJIIOUMTEbHOe BHAMa- 
Hue K paodore. : 


Tlocrynu.to 
22 VI 1957 
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Hornzann Akanemun Hayk CCCP 
1958. Tom 118, Ni 5 


PHSHYECKAA XHMHA 


A. B. TAYBMAH uw JI. Tl. AHOBA 


O HEKOTOPbIX OCOBEHHOCTAX PAAHAUHOHHON JIECTPYKUMK 
NOJIMMEPOB 


(ITpedcmasaexo axademukom B. A. Kapeuxeim 10 VII 1957) 


BpisbiBaeMad JelicTBHeM M3/JIyYeHHA BEICOKOM SHeEprun Jectpykuua (qenonu- 
MepH3allvA) MOJIMMepoOB CompoBorkfaeTcA O6pa3s0BaHHemM ra30B, KOTOpble, Ha- 
XOAACb B COCTOAHHM BBICOKOFO MepecbILleHHA, CO3ZalOT B MaTepHase GovIbUIMe 
BHYTPeHHHe HalpAXKeHHA, YCKOPAA TEM CaMBIM ero paspylweHne. 

YcTaNOBHTb HeNOCpeACTBeHHYIO CBA3b palMallMOHHOH cTolKocTH MosuMe- 
POB C KOJIMYeCTBAMH BbIJeAIOWWMXCA H3 HHX pu OOyYeHHM rasoB 3aTpyAHH- 
TeIbHO ('), OMHAKO 9TO He ABJIAETCA Pe3Y/IbTATOM CaOoro BAMAHUA rag00bpa- 
30BaHHA Ha UX Pa3spyUIeHHe, a BbISbIBACTCA CJIOMHbIM XapaKTepoM mMpolec- 
COB pafMOJIM3a, NPMBOAAWMX K BOSHAKHOBeHHIO ra300Opa3HbIX MpPOMYKTOB Jle- 
cTpykuuu. Pa ocoOennocte sToro mpolecca O6Hapy2xKuBaeTCa Mp OMNOBpe- 
MCHHOM BJIHAHHH Ha MOJIMMepbl 
H3J.YYCHHA H NOBbILUeEHHON TeMrle- 15°75 
PaTYpbl, BCIesCTBHe 4ero B TaHHOu 
paOoTe OblvIo HccIeqOBaHO ra3006- 
pa3s0BaHue H ero BIMAHHe Ha pa3- 
pyWwenHe nomutTerpadropstTusiena 
(IT®S), nonumetuametakpusata 
(IMMA) u nonnstuiena (IT9) S| 
IpH OOyYeHHU UX MPH pasHbIx 
TemmepaTypax MYyYKOM ObICTpbIxX 
3JIEKTPOHOB. Rp 

Harpes oOpa3ioB ocyllecTB- ° 
AACA 3II€EKTPHYCCKHM TOKOM B (1) (2) i t as me bere 
cneluaIbHOH KIOBeTe, B KOTOPOH 
MpOu3BoOsNOCk vu OGyuenne. Tem- Puc. 1. Pasoo6pasopanne B nosmmmepax™ np 06- 


HepaTypa u3Mepslacb TepMona- JIYYeHHH B 3aBHCHMOCTH OT TemMepatyppl. 1 n/a — 
NOJHMeTHJIMeTaKpHaT, NuacTHM@PHuNpoBaHHEI 6 % 


POE ial KOTOPOU BEOTHICH HETO- quoytunptasata (/), HenacTHpuuHpoBauHbIi (1a). 
CpeAcTBeHHO B TOJIMLY OOpasia. Jlosa Ey == 4,3-1021 9B/cm?, MomnHocTb jo3sp E = 
MouiHocth Jo3bl myuka, Momyuen- = 14,4-1018 9B /cm3-cex, T= 5 mun. 2 — Moante- 
Had Ha YCKOPHTebHO ycTa- SE Ey PS aie E=42. 
HOBKe, paOoTaBllell mp Hampa- hia fT a 

xeHuu 600—900 xB; coctaBiana E ~ 2-10'7—4.10!° 9B/cm®-cex. 

TomuuHa o6pa3ios (2—3 mM) Bo BCeX CJyYaAX MpeBblllasia TOMMHY, mpo- 
OuBaemy1o duleKTpoHamu. KomuuectBo oOpa3syioujuxcA ragooOpasHbix MpokyK- 
TOB ompesersocb B TITS no ypu Beca o6pasuoB (Am) u B IIMMA — no 
oObemy (Q) BbIMeAIOUIMXCH Ta30B TPH pacTBOPeHHH OOPaslOB B AMXMOpsTane. 

Kak Buguo v3 puc. 1, mpouecc ra3006pa30BaHHA Mp COBMeCTHOM JeHcTBUH 
OOJYUeHHA HW MOBbIMMeCHHOM TeMMepaTypbl Y HCCeEMOBAHHbIX MOJMMepoB MporTe- 
KaeT OueHb cBoeoOpasHo. Hanpumep, y IIT®9 unrencusnoctTb ras000paz0BaHnA 
B INMpOKOM HHTepBasle TeMNepaTYP HHYTOKHA, COCTABAA COTbIe OJIN MpOIleHTa 
MW flaxke mpu 250° A m ue npespiumiaer 0,5%. Ognako B OO/acTH, O1M3KOH K TeM- 
Mepatype mlaBienua, oKO0 TOuKM Hepexoza IIT@O B BxAsKo-TeKyyee COCTOA- 
Hue (~ 330—350°), ra3006pa30BaHHe pe3KO YCHJIMBaeTCA Tak, YTO NpH TOH Ke 
Nose 3a 5 MHH. OG ydaeMbilt OOpasell TepAxeT OKOJIO MOJIOBHHbI CBOero BeCca. IIpu 
HECKOMbKO OOJIbIUNeH MpOOMKUTEIbHOCTH OOMYYeHUA OOPasel, WesIMKOM Mpe- 


BpailaeTca B ragsooOpasHble MpOAYKTHI. 
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AnanormuHad 3aBHCHMOCTb CKOpOCTH eCTPYKWHH OT TeMMepaTypbl Mp M0- 
cTOAHHOl BeMYHHe Jo3bI UMeer MecTo u Tipu o6yyenuu TIMMA. Hs puc. | 
clelkyeT, UTO KOMM4eCTBO Ta3z0B, Kpane He3HadHTebHOe HO 100—110°, B o6a- 
CTH CHJIbHOTO pa3MATYeCHHA MOMMMepa BOSPaCcTaeT CTOb Ke Pe3KO, KaK M B CJIY- 
yae IIT®9. Ilyapippku rasa, He OyMy4H B COCTOAHHM BbIMeJIMTbCA HS oOpa3llos, 
BCIYYMBAIOT H MpeBpallaior UX B ryOKy, OObeM KoTOpoH B 5—10 pas npesbiilaeT 
oObem ucxosHoro OOpa3ua. Lia HeMJacTHPUlH pOBaHHOro TIMMA (npegpiyy- 
WMH OOpasel cofepxat 6% Au6yTHAdralata) yYKa3saHHbIM Wepexoy, kak H cule 
JOBaIO OXKUAaTb, JIeKUT B OOMACTH OO/lee BbICOKUX TeMMepaTyP (150—170°) 
(myHKTHpHaa KpuBaa Ja puc. 1). 

Hakonell, ToT *e apPbekr pe3koro yCKOpeHHA mpollecca JecTpyKUHH Obl 
oOxapyxeu u Ha ITD npu 110—120°. [Ipu 970m BaxkHO OTMETHTS, UTO NOBBILIECHHE 
MHTCHCHBHOCTH palHOuIM3a CKa3bIBaslocb Ha MeXaHH¥ecKOM MpouHOcTH oOpas- 
IOB 3HaUHTeIbHO Oovlee ca60, ueM OG yYeHHe pH TeMMepaTypax HH*Ke TeMIle- 
paTypbI 9TOrO Mepexoya. ; 

Oouit XapakTep ABJIeEHHA Pe3KOrO YCHJIEHHA PaMallWOHHOK AecTpyKUMU 
NOJMMepOB B Y3KOMH TeMMepaTypHOH oOOacTH pacnaBuleHua (pasMarueHHaA) 
MaTepHaJla YKa3bIBaeT, I10-BHJHMOMY, Ha OOPaTHMOCTb peakUHH PadHOJIH3a, BbISbI- 
BalOUIHX OOpasoBaHve ra3s00Opa3HbIX MpOAyKTOB. PacTBopsAscb B MoHMepe, 
ra3bl OOpa3yioT BbICOKOMepecbIleHHble PaCTBOPbl, OMHAKO aJiee, BCeACTBHE 
MaJIOli CKOPOCTH UX BbifeeHuaA myTemM Auddysuu (7), Nocmesyroulee rasoo6paso- 
BaHHe ObICTPO TOPMO3HTCA HapacTaHHeM KOHIeHTpallMH pacTBOpa, JIM, TO 9K- 
BUBaJICHTHO, JaBJleHHa. C mepexoJOM NOJIMMepa B BASKYIO KHAKOCTb CHJIbHOe 
NOBBILeHHe CKOPOCTH Audppy3uu ra30B CHH*KaeT MepecllileHve, BCeACTBHE Pe3- 
KOrO OO/lerueHHA OOPa3s0BaHHA 3apOfbIleH HOBO ra3s0Bol tbasbl M UX poctTa. 

BpicTpoe BbieleHe MpOAYKTOB ecTPpyYKUMH U3 ciepbl peakWHH cCMeLjaeT 
BJIEBO PaBHOBecHe OOpaTHMoro Mpomecca: WecTpyKUMA =< peKOMOHHAHA CBO- 
6O2HbIX PauKaJIOB H, TaKHM O6pa30M, pe3KO MOBbIMaeT CKOPOCTb MpoleccoB 
paquonusa. B pe3yibTaTe OfHa HM Ta Ke 03a OO YYeHHA MOXKET BbI3BaTb Je- 
CTPYKUMIO COBeEPIeHHO pa3JIHYHOH HHTCHCHBHOCTH B ABYX TeMMepaTypHbIx 06- 
JacTAX: HYOKe WIM BbIllle O6IaCTH pe3KOro MepeOMa KPUBbIX ra3z006pas0BaHHe — 
TemnepaTypa. Tak KaK HMOBbIIMeHHad MOJBH2KHOCTb MaKPOMOJIeKyJI B OOacTH 
nlocule MepesIoMa KpHBOH OGecNeuMBaeT NOJIHYIO PelaKCallM10 BOSHUKalolUX B Ma- 
TepHale Hapa KeHHH, TO OOJIbIIHe KOJIHYECTBA BIJ AIONLHUXCA Ta30B BJIMAIOT Ha 
MeXaHHueCKHe CBOMCTBa MOJIMMepOB B MeHbIIeH CTeMeHH,YeM HeEOOJbIUINe OObEMBI 
MX, OOpa3y1oulueca IpH TeMMepaTypax HHxKe 9¥TOFO Nepexosa. 

OTO yKa3blBaeT Ha TY POJIb, KOTOPYiO MOrYT B pa3pYUIeCHHH NONMMepoOB HT- 
paTb BHYTPeHHHe HallpAXKeCHHA, BbISbIBACMbIe OOPas0BaHHeM Ta3soB, axe ecu 
OHH He BbIJeMJIMCb M3 MepecbILIeHHOTO pacTBOpa B Bue HOBO cash. ITO m03- 
BOJIAeT, MO-BHMMOMY, OOSACHUTb Tak2Ke MPHYHHY TOPO, YTO MEXK LY CTOHKOCTHIO 
MOJIMMepOB H KOJIHYeCTBOM BbIJe AIOULUXCA H3 HAX Mp OG YIeHHH 1a30B HeT COOT- 
BeTCTBUA. YKa3aHHbli 9ppeKT peskoro yCHJICHHA HHTCHCHBHOCTH JecTp KUM H ra- 
3006pa30BaHHAl HET OCHOBaHH CBASbIBaTb C TeEMNepaTyPHOH aKTHBallneH peakuuit 
paqvou3a, Tak KaK B 9TOM C/ly4ae BJIMAHHE NOBbILICHHA TeMMepaTypbl JOsKHO 
ObIIO Obl MOHOTOHHO ycusuBaTbed. Mexkay TeM, H3MeHeHHe CKOpocTH mpolecca 
TIPOHCXOMHT CKaUKOM, B Y3KOM TeMMepaTypHOH oOGsacTH. 

SaBHCHMOCTb MpoleccoB razs006pa3z0BaHHA pH oOOmyueHHM OT cocTOaHUA | 
NOJIMMepa MpOABAeTCH TakxKe B HaPYWICHHH NpaBuJla SKBUBaJIeCHTHOCTH Jel- 
CTBHA PaBHBIX 03, H€3ABHCHMO OT MOMIHOCTH JO3bI, CMpaBeMIMBOFO B pxAe cily- 
Yaep WIA PakMalMouHOn ecrpyKUMM. OTO BUAHO M3 puc. 2, Ha KOTOpOM mper- | 
craBiiena In IIMMA 3aBucuMocTb KOJIMYeCTBA BbILeIMBIIMXCA U3 OOpa3i[oB ra- § 
30B OT MoUlHOcTH fosbI (£). IIpwunna mosxBeHua pesKoro meperu6a Ha STO OB 
KPMBOM 3aKJIOUaeTCA B TOM, UTO IPH HCNOMb3OBAHHbIX HaMu 3Ha¥yeHuAX E O6- } 
JIyUeHHe CHJIbHO MOBbIIlaeT TeMMepaTypy OOpaslloB HW Mpu JoctaTouHo SombuMx 
18) NepeBOAMT HX B COCTOAHHEe BASKOM XAUAKOCTH. SOTO MpoucxozuT BHYyTpH y3- Wy 
KOH 30HBI, B KOTOPpOH MOHH3Hpylollee AelcTBue H3IYUeCHHA UM BbIDeTeHKe Tema | 
ABNAIOTCA HAMOO/bIIMMA — B COOTBETCTBUH C hopMoli KPUBBIX pacnpetenenna ff 
NOPMOUCHHOH SHEP 3aTOPMOXKEHHBIX IIEKTPOHOB NO TOMUMHE OOpasiia, uMe fl 
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Puc. 3. a@—o6pasopanne Tpemun B NOJMMeTHJIMeTakpHiaTte Ey =0,17-10%! 3B /cm3, E = 

=8,5-1018 9B / cm’. cex, T = 20 cek.; 6 — KapTuna pasBuTHa TpeLHH B NOJIMMeTH.IMeTakpHulate 

H OOpa3oBaHHA W3 HHX rasoBbIxX My3bIppKoB. Ey = 0,65-1021 9B /em3, E = 32,4-10!89p/cm3- ceK, 
=) Cie (A5OS<) 


AAH, rv. 118, Ne 5, Tay6man mu Anopa 


TOWHX B STOW 3OHE PesKO BbIpaxKeHHblii Makcumym (°) (A718 TITIMA, uanpumep, 
TPH CKOPOCTH SJI€KTPOHOB, COOTBeTCTBYIOLeH HampsxKeHMIo 900 KB, 93Ta 
3OHa JIEKUT Ha TyOuHe OKONIO 1,65 mm). Tlostomy 8B o6macTu 3HayeHnit 


E ~ 30—35- 10° sp/cm*.cex, B KoTOpoit Temnepa 6 
k= s110-2180%" rascopaso.. pony Pa v0 vas) CeeO waa 


BaHHe pe3ko ycuaHuBaetca. Mute- cm? 
PeCHO OTMETHTb IPH 3TOM, 4TO ec- 
JIM MO 3HaYeHHAM TeMMepaTypbl 06- 
pa3IlOB, YKa3aHHbIM OKOWIO Kaxk Noli 
9KCIEPHMeHTaJIbHOM TOUKH KpUBOli 
Q=¢ (E) (puc. 2) nocrpouts Kpu- 
Byl0 Q =f (t), To momoxKeHHe ee 
paKkTHyeCKH COBMajler c nowox*Ke- 
Mem KpuBon J puc. 1, xapaxrepu- 
3yloleH aHaslOrHuHy10 3aBucH- 
MOCTb Q = yy (t). Sto noKa3prBaer, 
4TO Mey BelMuHHaMH Q ut cy- 
mlecTByeT ONpewemeHHad CBA3b, 
XOTA B pale clyyaeB pesypTaTol ee ft ee al ae es Ee 
OORYYeHHA MOryT ObITb pasJIMUHbI- Ip MOcTOAHHON noses Eo = 1,8-102 35 / cue 
MM B 3aBHCHUMOCTH OT TOrO, JocTur- = const. E u3Menanacb B uHTepBase or 0,67 Zo 
HyTa JIM WaHHas TemMepatypa o6- 40-1018 9B / cm. cex 
pasila NpesBapHTebHLIM HarpeBoM 
B Meu (yclOBMA OnbiTa puc. 1) uM B Pe3YMbTaTe CaMoro Mpolecca obsyyeHUA 
 (ycloBuaA ombita puc. 2). 
| O6patTuMblt XapakTep mpotiecca JecTpyKUMM NoO3BOAeT TakxKe JaTb ucToI- 
KOBaHHe ABJICHHIO OOpa3s0BaHHA MpH IICKTPOHHOM OOJIyYeHHH [peBOBHLHDIX 
TPellMH, JeTasIbHO H3yYeHHOMY Ha MOJHMepHbIX cTeKIax (4). Hamu ono ObiWwI0 
| OOHapyxeHo Takxe Ha IID. Tlomyyenuple pesyIbTaTbl MOKa3bIBalOT, YTO B OT- 
_ diauve oT afcop6muMonHoro MexaHu3Ma, MpeqoxenHoro B (4), O6pasoBaHHe 
| STHX TpeulHH (puc. 3 a) clelyeT pacCMaTPHBaTb, KaK ABJICHHe, BbISBAaHHOe Ta30- 
oOpa3s0BaHieM, a CaMH TPelllMHbI — Kak KaHaJIbl, MO KOTOPbIM MepeMmeLlaiorTca 
| ra3bl. He ocTaHaBIWBaACh JleTaIbHO Ha 9THX Pe3YJIbTaTaX, MbI IpHBOAMM MH- 
| Kpodororpadun (puc. 3 6), yKa3biBalolve Ha TeHeTHYCCKY10 CBA3b MeXK]Yy ITHMH 
| TpellHHaMu HW My3bIpbKamu rasa. M3 Hux BUAHO, Kak TOHKAasA TpelllMHa, OOpa3so- 
| BaBLIAaACA B OOsacTH Cla6oro BIIMAHHA CMelLeHHOrO MO OTHOMeHHIO K OOpa3sily 
TIMMA saexTponnoro my4ka (clipaBa OT JIMHHM X ---- x), TaM, re MyyoOK BOs- 
_ [leHMCTBOBaJ Ha Hero MOJHOH JO30H, pe3KO paClIMpHMacb B MOJIOCTb, HallOJIHeH- 
HY!0 ra30M. B 3aBHCHMOCTH OT YCJIOBHH ras000pa30BaHHA B OTJCJIbHbIX TOUKAX 
oOpasila, Onpeyensioujuxca pacipeseeHvem MOrsoulaeMOH HMM SHeEpruu U3y- 
| YeHHA MO MWIOWalH uM TOMMMHHe, TpelMHbI MoryT: 1) HHTeHCHBHO pacuIMpsATECA 
|W MpeppallaTbcea B KaHaJIbI, MpeAcTaBsA1oulMe COOOM CUCTeMy He NOJIHOCTHIO pa3- 
BMBIJMXCA HW M@JWICHHO, BCJIENCTBHe BbICOKOM BASKOCTH Cpebl, CJIHMBalOWMXCcA 
[pyr c Apyrom ny3bippKos, usu 2) He paclIMpAACh OCOOeHHO CHJIbHO, Mepepa- 
|CTaTb B OTJ@/IbHbIC H30MPOBaHHble, BONE CCPOPMHpPOBaBIIHecA INY3bIPbKA 
‘(puc. 3 6). 
| TakuM o6pa30M, BO3HUKad B pe3yJIbTaTe HaMpA%KeHHOTO COCTOAHHA MaTe- 
| paula, BbIZbIBaeMOro BbIJeIeHHeM Ta3OB, TPelMHbI Moce #X OOpas0BaHAA MIpH- 
\BOLAT K CHM>KeHHIO MepecbieHUA PaCTBOPOB HM BbILeeHHIO B HUX M3ObITKa 06- 
|PasyrouluxcA Tasos. 
Oryem fucmepcHbIX CHCTeM 


Vuctutyta cbu3snuecKoH XHMHH 
Akayemuu Hayk CCCP 


ILUTAPOBAHHAS JIUTEPATYPA 
1B. C. Kapnos, Ceccuxs AH CCCP mo MupHomy HCIoub30BaHHIO aTOMHOH SHeprHn, 
Ory. XMM. HayK, 1955, cp. 3. *P. Bappep, Audpysus B TBepaAbIx Tenax, VWJI, 1948. 


: 48). * B. JI. 
foeG, Tr HR liva'n de Graallit, J. Appl. Phys., 19, Ne 7, 566 (19 
ee aera: B.A. Kapruu, JAH, 113, Ne 2 (1957). 
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Jloxnayp AkafeMun HayK CeGPr 
1958. Tow 118, Ne 5 


PH3HTECKAA XHMHA 


T. ©. WAJIOMAJIKHHA u A. A. TPATIESHAKOB 
BJIMAHKE CKOPOCTH JE®OPMHPOBAHHSA HA CKOPOCTb 
THKCOTPONHOrO BOCCTAHOBJIEHHA TEJA HA®TEHATA 
AJUOMKVHHA HW METO OCLKJIJIOTPA®HYUECKOK 3ANKCH 
KPHBbIX HATIPS KEHHE — JEPOPMAIK A 


(Ipedcmaeaexo axademuxom C. H. Boabdpxosusem 18 VII 1957) 


Panee 6pio noKasano (1,2), uTO THKCOTpomHbIe CBOMCTBa resleoOpasHbix 
CHCTeM MOPyT OMeHHBaTbCA TO HapacTaHuio Mpeyema mpounoctH P;, H KBa3sH-§ 
aBHOBeCHOrO 3HayeHUA Ps IPH OT/bIXe CHCTEMBI NOc/e paspyWieHHA ee CTpyK+ 
TYPI. 

B ocHope HCCJIe€OBaHHA THKCOTPONHH JOJIKHO JIeKaTb UPHMeneHve pa3s-f 
pyluarolero BoOseHCTBHA Ha CHCTeMy MPH KaKOM-TO ONpejjeJeHHOM rpaj\MeHTE 
CKOPOCTH pasp. STO YCMOBHEe, OMHAKO, BO MHOrHX paOoTax mo u3y4eHHIO TH 
KCOTPONHH He COOmOJaocb H He (PUKCHpO-§ 
BaJlOCb (HanpHMep, NPHMeHAJIOCh paspylieHHt 
CTPYKTYPbl CHCTEMbI CTaHJapTHbIM CNOCOOOM 1 
KaKOH-JIHOO MeluauKe). [locmeyqyrouree H3Mepe 
HH€ BOCCTAHOBJICHHA CTPYKTYPb! TaK2XKe JOKE 
HO [IPOBOAHTbCA pH KaKOM-TO OlIpejeJIeCHHOMM 
PpaWeHTe CKOPOCTH fysy. [IpH 9TOM mory|@ 
ObITb IIPHMeHeHbI Ceqyioulue Ba MeTOTape 
1) Epasp — usm 2) Spasp >> © usm: Ilpumeue I 
HHe OOOHX MeTOJOB NO3BOAeT JOCTATOUHD 
TOJIHO HCCJIe€AOBATh ABJIeHHe THKCOTpoNHU ff 
CilelaTb 3akJIOUeHHe O cnelHpHyecKHX occ 
OeHHOCTAX CTPYKTYPbI HCCeyeMOl CHCTEME/S 


Ja oOsacTH MaJIbrx ¢ BMOWHe Halex 
HbIM MeTOJOM TIOJIYYeHHA KPHBbIX P (2), Xif, 
PakTepH3yIOWNX BarKHeHUIHe PeOOPHUeCKI) 
CBOHCTBa CHCTeMBI, ABJIA€TCH MeTO], KOMMElfi 
CalluH, O6ecneunMBaloMlMli NocToAHCTBO ¢ If) 
BCeM HHTepBasle ecpopMauul (4). Jha Gono 
WHX € C I@vIbIO MOJIYYeHHA -TakKHX KPHBbhl 
P(:) HaMH Oblla paspa6oraHa MeToyuKa Of) 
IWHOrpapuyeckon 3anvcn. 
Puce. 41. Cxema ocumuorpapnyeckon Cxema 3anHcH Halips2kenua P WAH yr 
3anHCH KPHBbIX P (¢). a — 3anKch Ie NOBOpoTa BHYTpeHHero WHIHHApa 9 B N { 

6 — salluch © He Toye (2= const (BpaleHHe BHelIHero Dp) 

JIMHpa C 3afaHHOl CKOpOCTbIO)  cocTope 

B CJleyiomem (pHc. la). Ha ocb BHyTpeHHero UnMIMHApa 2 ykpenusethe 
3epKaIble 2, Ha KOTOpoe OT ocBeTHTeNA 3 uyepes Kongencop 4 |) 
(pokycupyrollyio = wiMH3y 5° nonayjaer myyoK cBeTa UpsMoyrosbHoro ceyeHT}) 
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3aJlaBaeMOro LlesibIO 6 Ha ocBeTUTeNe. OT 3epKaJIblla MyYOK cBeTa OTpaxKaeTcs# 
Ha CeJIeHOBbIH (oTosvieMeHT 7, OCBellaemMaH Msollab KOTOporo orpaHHuH- 
BaeTCA CHelHaJIbHOH MpsAMOYPOJbHO pamMKOH. CoroToK, mponoprMoHasbHbii 
OCBEHICHHOH Tvloulayu, NofjaercA Ha wWysehd ocyusorpada. KoxctpyKiusa mpH- 
Oopa obecneyHBaeT H38MepeHHe pasHbIX MpeesbHbIX ©. B jaHHoH pa6ote quHa- 
MOMETPbI NOAOUPasHCb Tak, 4TOObI 6bIIO o<5°, HO B paye cmyuaeB o Co- 
cTaBliasa 2—3°, uTO pH MpefebHOH epopmaunu 6, = 100—200° npakTH- 
qeckH OOecrieynBaslo ycsoBua ¢ = const. Ha Toli xe ocH WHIMHApa uMeeTcs 
Apyroe 3epKaJIble, OTOpacbiBalollee «3aiiuNK» OT BTOporo ocBeTHTeIA 8 Ha 
mkKaly 9, Ik BU38yabHOrO oTCUeTA. 


Pue. 2. Ocunssorpammpl faa rea HapTesata asoMHHuaA HH THTOorpadcKori 
Kpacku Ne 56. / — KpHBbie H3MCHeHHA yrJia 3aKPy4YMBaHHA BHYTPeHHeroO WHIHH- 
pa 9, 2— 3anMcb yrsa Noeopota BHEWHero WHJIMHApa @ u 3 — 3anHcb BpeMeHH T 


a—e=—1,45, 6—2¢=—490,2, e— ©«=152, e—e = 34,3 cex-t 


Oco6oe 3HayeHHe HMeeT OJHOBPeMeHHaA 3allHCb Ha IWICHKY He TOJIbKO © 
(r. e. P), HO M yrsa ToBopota BHeWHero UMMHApa 6, T. e. epopMalun ¢ 


WM cKopocTH JesopMalHH ¢. Sanvcb € OCYUIeCTBJIAeTCA CJIeyIOWlMM OOpasom. 
Ha ocb wusuHyApoB I (puc. 16) HacaxeH WuCK 4, 2%XeCTKO CBASAHHbIM C KPbILI- 
KOH 2 MarHHTHOH MydTbI 3. JiuckK MMeeT y3KHe pajlHaJIbHbIe Npope3H yepes 
Kaxyple 20°, nol KOTOpbIMH NoMellaeTca ocBeTuTesb 5. Hay mpopesamu 
yCTaHOBJIeH (poTOSeMeHT 6, (POTOTOK KOTOporOo NOsaeTcA Ha Used) OCHI- 
sorpada. Yrou § 3anucbiBaeTcA B Be NHKOB Ha Menke. Hanpumep, ¢ = ¢, 
OTCUHTLIBaeTCA 0 YNCy mHKOB WO P=P, KpuBoh P (s). OjHOBpeMeHHasn 


3allHCb t B BH CHHYCOHJbI NOSBOJIAeT BLIUHCJIMTb H ¢ (pHc. 2). 
[lpumenenue stToli MetoguKu K 2% remo HacbreHaTa aJOMMHMA (3aBOACKaAt 
onmbiTHan naptua Ne 24 (*)) B BaseHHOBOM MacJIe NO3BOJIMJIO BbIACHHTb pA 


HOBbIX OCO6eCHHOCTeH THKCOTPONHH B OOJACTH CpeHHX H NOBBILICHHbIX ¢, 


10* 995) 


Ha puc. 3a noKasanb ua mpwMepa KpuBble P, (tora) HW Ps (Tora) AA Tpex 
euamy XAPAKTEPH3 YIOUWe BOCCTAHOBJIeHHe CTPYKTYPbl CHCTEMBI Nocie Ce Pas- 
PYMeHHA Ip epasp = Enam (MeTOY I). 
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Puc. 3. KukeTuka THKCOTponHOrO yIpouHeHHA. a — mpue = 1,45 cex-1 (1), ¢ = 14,51 cex- (2) 
u ¢ = 490,2 cex! (3), 4—l1g 7 =f (lg é)} 6—e = 1,45 cex-! (cm. o6bacHeHHe B TeKCTE) 


OnsiITbI MIpoBosusHch culenyrouluM oOpa3som * (1). IlomHocTbIo BoccTaHOB- 


JleHHad CHCTeMa JlecbopMupoBaslach C 3aaHHbIM © H JOBORMNach WO P= Ps. 
Tlocme sToro cHCTeMe aBaJICH OTAbIX B TeYeHHE BPe€MeCHH Tor, H H3MepeHHe 


MOBTOPAJIOCb IPH TOM K€ eysm = Epasp. M3 KPHBBIX PHC. 3a BHHO, YTO C BO3- 
pacTaHveM ¢ lpesembHad HavOombulaad BelHyHHa AP = P,—Ps, xapakTepu- 
3ylollad THKCOTPONHbIM acppeKT MPH KaxK OM 3HayeHHH €, CHJIbHO pacTeT. OHakO 


€ POCTOM ¢ BPeMA MOMHOTO BOCCTaHOBJICHHA tg (BPeMA BbIXOZa P, Ha YTOpH- 
3OHTAJIbHBIM Y4aCTOK KpHBOli) MafaeT, CJIeAOBaTeIbHO, CKOPOCTb THKCOTPOTI- 


Horo BOCCTaHOBeHHA pacter. Hanpumep, mpH nepexoye or ¢ = 1,45 cex! xk 
¢ = 1450 cex7! t, yMenbuiaetca c 10 vac. go | mun. B jorapHpMHYecKHX 
KOOPMMHAaTaX 3aBHCHMOCTb t, OT ¢ OKa3bIBaeTCa JHHeLHOLI (puc. 3 a). 

OTOT pe3syJIbTaT MPHBOAHT K CJIeAyIOULHM BbIBO]aM: 


1. Ilpounoctb crpyKTypbl P, pH pa3HBIX €pasp—=Cusm ONpeesseTcaA pa3- 
HBIMH 9JIEMCHTAMH CTPYKTYPbI, OTJIMYAIOWHMHCA CKOPOCTbIO HX BOCCTAHOBJIeHHA. 


2, QleMeHTbl CTpyKTypbI, OGecneunBaloulHe P, pH MeHbINeM ¢, He OMpe- 
qenmor P, 1pH ObuIeM ¢. ITO, OHakO, He CBA3aHO C HeOOpaTHMbIM pa3- 
pylleHueM CTpyKTypbl pH Oombuiem ¢. Ilocmequee noyTBpep»xyaeTcA coBnase- 


HEM BeJHUHH ty (10 Yac.), MOMyYeHHBIX MpH ONHOM H TOM K€ Epasp = Snom = 
= 1,45 cex™? B AByx ombitax (kpuBaa J puc. 3a u KpuBasa J puc. 36), T. e. 


AO M mocie H3MepeHst MpH BCeX ©, yKa3aHHbIX Ha pHc. 3a (KpuBas J puc. 36 


NoMyyena JIA JIHTebHO BOCCTaHAaBJIMBaBIUeHCA CTPYKTYPbI NOCe MpeAbIYUAX 
BO3eHCTBHH Ha cucTemy). MoxHO npeNOsO%*KUTb, YTO Govlee ObICTpoe BOCCTa- 
HOBJIeHHe CTPyKTYyPbl IPH OOJINHX € CBA3AHO C TeM, YTO MefJIeHHO BoccTa- 
HaBJIMBarollaACA YaCTb CTPpyKTypbl paspyluaerca B TeyeHHe pocta P yo P = P,. 

3. CocTOMHHA CTPYKTYPbI, OTBeYAIOUIHe ty IPH pasMHUHBIX ¢ He TORK ecT- 
BeHHbI, HECMOTpA Ha JOCTHKeHHe NONHOrO BOCCTaHOBeHUA CTpyKTypbI no P,. 

Kpome paccmMorpeHHoro o6paTHMoro pa3pylleHHa CTpyKTypbl B JaHHOl § 
CHCTeEMe MOXKET HMCTb MeCTO HM HeOOpaTHMoe pa3pyuieHHe cTpyKTypbl. TaKoe ) 
paspylleHve OOHapyXHBaeTCH 10 NOHMKeHHIO 3HayeHHii P, u Ps, H3MePeHHEIX | 


mpH MalomM ¢= 1,45 cex! fo uw nocme sBosyelictBuA Ha cucTemy OoJIbWOrO | 
* Panuychl WHIMHApoB: BHemHHA R2 = 1,500 cm, Buytpenuuli Ry = 1,402 cm. 
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PpawveHTa CKOpocTH ¢ (KpuBad J puc. 3a uw KpuBasn J puc. 36, a TaKxKe KPUBbIe 
Iu 2* puc. 36). B stom oTHouleHuu MoxHO MpoBecTu aHamoruto Cc npeyicTaB- 
JIGHHAMH O KOHJCHCAaIMOHHOM uM JMC- 
MepralMOHHOK CTpykKTypax B_ TBepjo- VR Tse 
JlaCTHYHBIX CHCTemax (°). 6000} 6000 

HeoOpatumoe paspywienue cTpyKTy- ia 9 ie NE 
PbI, MOXKeT HMe€Tb MeCTO H B pe3yJIbTa- 
Te CTapeHHA CHCTeMBI, UTO MpOABJIAeTCA 
B NlOHWKeHHH P, HP, Ha KpHBOH 3 4000 
puc. 36, nonyueHHo Meroyom I yepes © 
BpeMA CTapeHHA tr ~ | Mecal, 10 cpas- 
HeHHIO C KpHBOoH 2 puc. 36. Manoe 


SSS ee eee 
0 500 1000 1500 dun/ome 


Parra 


SHAYCHHE Tt, CBAZAHO B OCHOBHOM c mpH- 2000. 
——— Eee ee eee 
MeHeHHeM MetToja I. 0 70000 2000 : 
VutepecHa 3aBHCHMOCTb Be/MUMHBI p OS PECL 
r 


WeopMauuu ¢,, ompememnemMoli mo ma- 
KCHMyMY Hanps2Kenua P,, KpHBoit P(e) Puc. 4. Sapucumoctb ¢, u P, (snauenua P, 


IIpH H3MeHeHHH ¢ (puc. 4). Y xe mIpu H3MCHAIOTCA B OMHOM HallpaBJICHHH C €) 


TeX MaJIbIX €, IPH KOTOPbIX Ha KPHBOL 

P (e) nosBsiseTca MakcuMyM P,, BeIM4MHa ¢, OKa3bIBaeTCA HaHOosumbuel ~ 6200 % 
(ycpeqHeHHast BemMuuHa). Ona OcTaeTca MOCTOAHHOL B HeKOTOPOM WHTepBavle = 
(umm P,), HO Jamee, HaywHad co cpaBHUTembHO Masoro ¢ = 1,45 cek7}, 3a- 
MeTHO CHwKaeTca. IIpu u3MeHenuu & or 1,45 cex? go 1450 cex e, yMeHb- 
maeTcdh TpHMepHoO B 2 pasa. PasppiBHad JePopMalluA ¢, MOXKeT BKJIOUATb 
yupyry!0, BbICOKO3/IaCTHYeCKyIO HM HeOpaTHMy!o mvlacTHyeckylo edpopMalinio. 
Bospacranue ¢ MOXKeT MPHBOJUTh K YMeHbUIeHHIO TacTHuecKolt geopmalun, 
BCJeNCTBHe ocma6meHHA pesakcauuu. IIpn mocraTouHo OosbuIMx & MOXeT 
YMeHbUUIaTbCAH H BbICOKOSIaCTHYeCKad esopmMallua BCeACTBHe TOrO, YTO 
KJ1yOKOOOpasHO-CBepHyTbIe YaCTHUbI He OyyT yCNeBaTb pa3sBepTbIBaTbCA H3-3a 
BJIMAHHA BASKOCTH MOCJeeHCTBHA HM OYyT pa3spbIBaTbCA Kak Obl MperxeBpe- 
MeHHO. MoxHO TpeANOJOKUTb, YTO HaOsIOaeMoe CHMKeHHeE €, HET Mp Ma- 
JIbIX &, B OCHOBHOM, 3a CYeT YMeHbINeHHA HeoOpaTuMoi jetopmalluu, TpH 


HavOOJIbIUMX Ke & CTAHOBUTCA TpeoOaqalouluM BTOpOH MexaHu3M. SaTpyHe- 
HHe pa3BepTbIBaHHA KJIYOKOB, BePOATHO, MOKe€T UMeTb MeCTO WIA Kako 


BbICOKOSIACTHYeCKOH CHCTEMbI, HO 3HaUeHHA ¢, COOTBETCTBYIOULMe CHHKe- 
HHO ¢, 10 3TOH mpHunHe, OyAyT TeM BbILWe, YeM NOABUXKHEE ZJICEMCHTHI CTPyK- 
TYPbl HM YeM MeHbIUe BASKOCTb NOcIeAeHCTBUA %,. 

Bplulo Tak2%Ke OTMEYCHO, YTO paspbIBHaA JecbopMalluA ¢, CHM%KaeTCA HU MpH 
BospacraHun P, MpH THKCOTPpONHOM BOCCTaHOBJICHMH CTpyKTypbl (HalpHMep, 
nmpw ¢= 1,45 cex? c 7300% go 5400%). 


VuctutyT cbusnueckonw xuMuH Toctynuo 
Axkajlemuu Hayk CCCP ey AQ LAUSM/ 


UMTHPOBAHHAS JIATEPATYPA 


1A. A. Tpanesuuxkos, B. A. ®egzorosBa, JAH, 95, 595 (1954), 2 A. A. 
Tpanesuuxos, T. [. UWlanonaakuna, Konan, savin 1, 7a) (Gy), 2 185 Ie 
Cerasosa, Il. A. Pe6ungep, Konn. xypx., 10, 223 (1948). 4 A. A. Tpanes- 
auKxos. T. T. Wlanonaakuna, Kona. xypu., 17, 471 (1955); A. A. Tpanesun- 
KoB, Koa. xypH., 18, 295 (1956). 


* Kpuspaa 2 puc. 36 nouly¥ena yKa3aHHbIM Bpllle MeTofom II, B ycloBHAX, xorfa €,,,,= 
= 1450 cex-! > ¢,,,, == 1,45 cex—?. Hp stom crpyKTypa CHcTeMbI paspylla/lacb (IPH Epasp) 
Nepeh KaxKIBIM Toz_. OcoSeHHOCTh 9TOFO MeTOJa H3MepeHHA THKCOTPONMH B OTMMUNE 


oT MeTona I nposBaseTca B yBesMueHuu Tc 10 4ac. Ao 40 4ac. 
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TEOXHMHA 


A. A. KAPLIEB u A. WH. CJIAKOB 


OPrAHHYECKHH ®OCHOP B HE®TAX 
(IIpedcmasaeno axademuxom A. E. ApOysoceim 9 X 1957) 


Mochop B Hebrax ONpefseascA HeOHOKpaTHoO ((*"°) HM Ap.), HO ompeyete- 
HHA MPOBOAMINCh B HeE@TAHOM 30ue, Te GesyCOBHO MOrYT IIPHCYTCTBOBaTb (poc- 
cbaTbl, HAXOMAMMeCA B HePTH B Bue MexaHHuecKkux Mpumecel. [losTomy Bompoc 
O HaJIMuMH B HePTH OpraHwyecKHX CoeqMHeHHM coccopa He Opis pellleH. 

Y. Ilanbmep B 1922 r. coo6mjat 06 onpexemeHuu uM tocdopa B kouMYeCTBE 
0,01% B ~BYX KanucdopHUlicKHX HePTAX, HO MpOUSBOAMIHCbh JIM OMpeseteHHa 
B 30J1e HIM B HeTH, HeusBecTHO (°). Bo3moxuo, uTo [laibMep ompezemsns coc- 
cop B cbIpo Heru; HO HM BYTOM CyYae, NOCKOMbKY ChoctaTHI He YMaJIAJIMCb, 
HalMune OpraHHyeckHx coeqHHeHHH cboctbopa He MOrJIO ObITbh yCTaHOBJIeHO. 

B. VW. Bepnagcxui yKa3piBasl, uTo HamMune (pocdopa B HeTu CJIyKUT O- 
Ka3aTeJIbCTBOM OMOreHHOrO Mpoucxo*eHua HecbTteH. Ilo Hawiemy MHeHHIO 9TO 
MOJO*KeHHe JOJKHO ObITh OTHECEHO JIMIIb K HaJIMuHIO B He*TH OpranHyecKoro 
docdopa. 

Jia Bplerenua dbocdopa, BXOAALero B COCTaB OpraHHyuecKHX CoeqHHeHHH, 
HaMH IIpOW3BOAMOCcb Onpefeenue Cpocopa B AMCTHJWIATHbIX (PpakWUAX HeprTu. 

Baio uccmelopano 4 o6pa3ila Here, U3 HUX Ba BbICOKOCePpHHCTbIX H Ba 
MaJIOCepHUCTHIX (6bIIH CelaHbI ONpedeseHuaA OOmleH cepbl): HadTasaHcKasA se- 

yeOuaad Heth (Ganaquprit AsepOatwKan, 


se Aiea MalKONCKas CBHTa), UpacKoBelickast 
He@Tb (ceBepo-BocTouHbI KapKa3, ma- 
P, mr = 100 r JieoreH), TyHMa3HHcKaad HedpTh (BamiKu- 
He@Tu 
Here aaa EP pus, eBoH), HedpTb MecTopoxKTeHuA 
Somer |, a Kyuoso (An6Oanua, mMuoren). 


CTHJIJ,. 


OnpexeseHua coxepxanusa cbocdopa 


ipanonehcrae 3,0 1.6 0,35 MIPOHSBOXHJIHCb PasTeJIbHO JIA CbIPbIX 
Habranancxaa 9,9 0,7 4,20 Herel HW Wiad WHCTHJIATHOH 4acTH, OTO- 
Tylimasunckaa 5,2 0,7 1,6 rHa i : 

ne aa ee HHOH fo 180° (B ky6e) mpu yaBse- 


Hun | MM pt. ct. O6pazem Becom 
ade : 50—100 r nomemanca B aBTOKIaB 
Berloulen CTaJIM CMKOCTbIO | WT WH OKUCAVICA H36bIT % 
NOpWMAMU, pH 250—280° (no : Seat ne 

, 7, HaBJIeHHeM); OT*PHJIbTPOBbIBAJIMCh OpraHHyeckHe 
KUCOTHI, MPOBOMMTaCh OCTOPOXHO HeliTpamH3alua JO cna6omenounol peak- 
IH , sareM ylapuBanve Ao Cyxoro ocratKa. B ocraTKe no MeTOAMKe, onucaH- 
Hou B (°), ONpememanca HoH PO,. 

Kak cleRyeT H3 AHHDIX TAG. 1, BO Bcex HCCeEMOBAHHBIX HETAax oOHapyKeu 
AMCTHIATHbIN docpop. Tak Kak cboccarat OesyCJIOBHO He MOryT NonayaTb B Tn 
CTHIMIAT, a ApyrMe HeopranMyueckue CoequneHHA chocopa B NpHpoye HeH3Be- 
CTHEI, TO cocdop, onpexensembili B LUCTHIATe, HECOoMHeHHO TIpHHaWlexKUT Op- 
raHHyYeCKHUM COeAMHEHHSAM. 

Takum 06pa30M, M0-BHJMMoMy BiepBLie, oOHapyxXeno mpucyTcrBue OpraHH- 
yeeKoro cdocdbopa B Heprax. 

SacilyKUBalOT BHUMaHMs COOTHOMIeHUA MeX]Y JHCTHUIWIATHBIM H O6ULHM coc- 
cope, a TAKKE MeKY COMepr%KanneM tociopa u cepbl B UccMeAOBAHHBIX Het)- 
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IIpexne Bcero, HallO OTMeTHTb, UTO ecAM AMCTHATHDI (poctbop jomx«KeH 
MOJIHOCTbIO HMETb OpraHhyeckHi XapakTep, TO OCTAaTOUHBI tocdop MoxKeT HMeTb 
KaK OpraHvuecKHM, Tak M MMHepabHbIH XapaKTep (cocdarni). 

JlaHuble TaOJ. 1 MOKa3bIBaIOT, BO-IePBbIX, YTO COOTHOIMeHHA MEXKLY OGUMM 
AMCTHIIATHBIM PocopoM pesKO Pa3s/IMUHbI WIA PasHbIX Hedreli: B HacbTramaucKoli 
HepTH Meperonsetca OObUIad YacTb (Gomee 75%) cboctbopa, a B alOaHcKolt MII 
oKouIo 8%. Bo-Broppix, colepxKanne AucTHIMATHOrO tboctopa npHMepHO oO,HOrO 
nmopayKa, Tora Kak COfepKanne OOulero cocdbopa BeCbMa pa3JIH4HO B pa3sHbIx 
HeprTax. 

IIpu cpapHenuu cojyepxanua cboctbopa M cepbI BUAHO, 4TO Gombe KOMH- 
yecTBa OOulero docopa NpucywH BbICOKOCepHHCTHIM Hedtam. JlucTHATHDI 
cpocbop He OO6HapyxXuBaeT HUKAKOM CBA3H C CePHUCTOCTbL. 

Hamevaiomlasaca CBA3b COepxKanHua OOulero tbocdopa c coxepxanuem oOG6mleli 


‘CepbI MPH OTCYTCTBHM MOMOOHON CBASH WIA MHCTHIIATHOTO tbocdopa nosBoOusAeT 


BbICKa3aTb HEKOTOPbIe COOOpaxkenuA O reHesHce hoctopa B He*prax, a Takxe 
O Mpupose OpranHHyecKHX coelMHeHHH docdopa B HedprTax. 

B nacrTosilee BpeMA MIpHHUMaeTCA, YTO OCHOBHAA YaCTb CePbI B BbICOKOCep- 
HUCTHIX HePTAX HMeeT BTOPHYHOe MpOMcXo*Kenwe UM NonalaeT B HedTb B pe- 
3YIbTaTe BOCCTAHOBJeHHA CymbiPpaTos (°). BosbuIMHCTBOM HCcCeqoBaTemel mpu- 
3HaeTCA, 4TO B Mpollecce BTOpH4HOrO OCepHeHHA He*reH MpHHUMarIoT yyacTue 
MuKpoopraHu3Mbl. I[loppimenHoe cojepxkaHHe B BbICOKOCePHHCTHIX HepTax 
oOmero cboctbopa cBuJleTeIbCTBYeT, MO-BUMMOMY, O TOM, 4TO Tpollecc ocepnenusA 
Here conpopoxKaeTcaA BHepeHWeM B HUX Tak»Ke HeKOTOPOrO KOMUeCTBAa 
tboccopa. Ilockoupky HeT OCHOBaHHH CUMTAaTb, YTO MPH OcepHeHHH Hedrelt mpo- 
MCXOJMT BHepeHve B Hedrb cboctbaTHBIX MHHepaJIOB, 3a 3HaUHTebHOH YacTbIO 
3Toro BTopuuHOrO docdopa culelyer MPH3HaTb OpraHnyeckuh xXapaKtep. Mcrou- 
HHKOM 3TOU YacTH docdopa MOryT CJLYXUTb MAKPOOPraHH3Mbl. 

B To »*xe BpeMa TOT (aKT, YTO M@XKLY CepHHCTOCThIO He*Tu H cOepxKanHem 
dbocopa JMCTHIATHOTO He 3aMe4aeTCA CBA3H, YKa3bIBaeT Ha He€3aBHCHMOCTb 
McTHIAATHOrO ochopa OT BTOPHYHbIX MUKPOOHOJIOrMYeCKUX IIpoleccos, cJe- 
JOBaTeJIbHO Ha ero NMepBHuHbIM Xapaktep. JlucTHIATHBIA dochop B Hedrax 
MOSTOMY MOXKHO CUNTaTb YHAaCJICIOBAHHbIM OT HCXOJHBIX HedTeodpasyriolux 
OpraHH3MoB. ; 

Hasuuve B Heprax MepBuuHoro oprannyecKoro cpoctopa MmpecTaBsaer ewe 
OHO CYULECTBEHHOe WOKAa3aTeJIbCTBO HX ONOreHHOH MpMpospl. 

U3 nomyueHubix JaHHbix CilelyeT TakxKe, YTO BTOPHYHHI Pocdop B Hedrax 
mpecrapen Gouee CTOMKHMH COeMHeHHAMH, TaK Kak yBeM4YeHHe OOmIero 
cbocopa He compopoxwaeTcaA yBesmHueHHem (ochopa AUCTHIMATHOLO. 

O xumuyeckolt mpupose opraHMueckHx coeqMHeHH tbocopa B He*Tax Ha 
OCHOBaHHHM NOJYYeHHEIX JaHHbIX MOXMKHO CKa3aTb JIMWb HeEMHOrO: HCXO]A U3 
CTOMKOCTH XMMMYeCKUX cBA3eH octopa MOXKHO CYHTaTb, YTO B AHCTHIIATE 
MOrYT MpHCyTCTBOBaTb CcoeAMHeHHA, HMeloulMe cBasu P —C, P—H, P—Sn op. 


lMocrynusto 
4 VII 1957 


LUTHPOBAHHASA JIATEPATYPA 


1G, Teh edie, «Chem: Zs:, 267/896. (1902). °27Ht (B enign u's;’ Petroleum; 5, 456 
mOI4), » = A. Duns t.an,.J. Inst..Petrolz Technol, 10;N2 41, (1923)... 4 W. Heel hvo- 
mas, J. Inst. Petrol. Technol., 10, Ne 216 (1925), ° W.Shiery, Ind. and Eng. Chem., 
ayes 10°(1931). © Ch Palmer, Econ. Geol, 17, Ne 5 (1922), 7B UW. Bepuaaz- 
€xu tt, H36p. cou., 1, Msg. AH CCCP, 1954. *P. Gerhardt, G Dyroff, Anal. 
Chem., 28, Ne 11 (1956). 9° A. A. Kapues, Teon. nepru, Ne 2 (1957). 
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Jlokuann AkayeMuu Hayk cccP 
1958. Tom 118, Ni 5 


BHOXHMH A 


M. H. BAPAHOB 


OBMEH HEKOTOPbIX ®OC®OPHbIX COEXMHEHHH B PA3JINYHbIX 
CJIOAX KOPbI BOJIbINMX NOJIYWIAPHM BEJIBIX KPbIC 


(IIpedcmaeneno axademuxom K. M. Beixceem 19 IX 1957) 


B nocaequHe rogbl mociouHoe Usy4eHHe KOpbI OO/bIIMX NOMyWapHu cTao } 
OJHUM 43 OOBEKTOB KOJMUeCTBeHHOM rucroxumun (2°). Tax, Jloypu c corp. 
vicceloBaslM pacnpefemeHHe MO CMOAM pHa OTHOCHTeIbHO CTaOMJIbHbIX Be- 
wlecTB, B 4uacTHOCTH doccomunugzoB, doctopa KHCOTOpacTBOpHMOH pakilHHn | 
vw CyMMapHoro (pocdbopa HeopraHHyeckux cpocdaTos u (poctbokpeaTHHa C IIPHMeCbIO: | 
aOubHoro docdopa AT® (?). | 

B 3alayy HacToAleli paOoTbl BXOLMJIO pasjelbHOe ONpeseeHve B pasJHu- | 
HbIX CJIOAX KOPbI MO3ra COJep2%KaHHA HW YebHOH aKTHBHOCTH HeOpraHHyecKOro | 
(bocbopa HW TaKHX JlerKO pacMafatwouluxcaA coeMHeEHHH, Kak (oc- } 
cboxpeatuH u ATO, a Takxe cocdomunuyos. 

Metoguxka. Benbim kpbicam Becom 250—280 r BBoqusn jj 
paqvoakTHBHBl docdop u3 pacueta 1,5 Cu Ha | r »xHBOrO Beca. } 
Yepes 17 uac. *%XHBOTHOe 3aMOpaxKHBaJIH B KUAKOM KuCIOpOre. |] 
IIpu anvamuse KHCIOTOpacTBOpuMOH dpakIHH 3aMOpoxKeHHblli |. 
rOOBHOH Mosr cbuKcHpoBasin 30 MHH. B OXJlaxKMeHHOH CMeCH } 
aleToHa c sTaHovioM (4: 1). Takaa duKcalua, He H3MeHABIIAA § 
Beca TKaHH, MNO3BOIAJa MpeOTBpaTHTb paca MaOWJIbHbIX fs 


Puc. |. [marpamma TunMUHOFO CTpoeHHA KOpHI OOMBUINX NosyWapuli GenbIX KPBIC fh 
mo (4). Caou: J — Monekyasapupiii, 2—3—napy2KHHIX Nupamug, 4 — BHyT-\y 
peHHHH 3ePHUCTEIH, 5 — BHYTpeHHAX MpaMHy, 6 — nomHMopdHEiii: a — | 

Hapy2KHbIM Mosycou, 6 — BHYTPpeHHHU Mosycol 4 


NosyWapHA, He BLINMMaA W3 CMeECH, paseAIM MO 380HAM KOpbI, COracHO [Ma- | 
rpamMe, pHBeseHHoH y Ilona (?). ‘ 

Jit MocMOMHOrO M3y4eHUA KaxkJOH 3 30H MPHTOTOBAAOCh Ha 3aMOpaxkuH- ff 
BalouleM MHKPOTOMEe YeTHIPe cpe3a, TOMUIHHOH 0,45 MM KaxkbI — HauMHaA OT 
mOBepxHocTH Mosra. IIpH sToM cpesalacb HCKJIOUHTebHO KOpa, MH KaK mpaBu-| 
IO — MOHOCTbIO; TOMbKO IV cpes 3puTeMbHOM 30HbI BKIIOUa U Genoe Bellle-{i 
crBo. M3 quarpamM paspesos Kopbl, NOCTpoeHHbIX Croruta (*), erKO yCTaHOBUTD, | 
M3 KaKHX CJIO€B KOPbl COCTOHT KaxK[bIM MCCIeLyeMbIli Cpe3, MOCKOJIbKY M3Be-f 
CTHbI erO TOJUMHA HM YaeHHOCTb oT NoBepxHocTH. Tumwunoe pacculoeHuel 
KOPbI OO/bIUMX TosyWapHi mpefcTaBseno wa puc. 1. Kak BugHo, Aa Hero xa-h 
paKTepHO TO, uTO 2-1 COM He OTAeNHeTCA OT 3-ro, a BHYTpeHHHe cuion (5-H u 6-H) E 
OUeCHb WIMPOKH. 

Kamp cpes (2—4 mr TKaHy) ObICTpo B3BellIMBaNCH Ha TOPSHOHHBIX Becax) 
(co uwikaloH Ha 10 mr) u skcrparupoBasca 2,5% CCl, COOH. Heopranuyeckuii) 
coctbop B Bue cocopHo-MOMMOeHOBLIX KHCJIOT SKCTParMpoBascA H3 WeHTpH- 
byrata B us00yTaHon 0 Merozy BepexOstoma u Ueiina (°) B MoquduKanun Kup: 
Ka (°) Ala MuKpoonpefenenui. B BogHol chase rusponusoBanca CHauana boc: 
bokpeaTun (mp 22°,B 0,5N H,SO,, 40 muu.); oOpasopapuimiica cdbocdop mepe-}) 
XOM B (bocopHO-MOMMOeHOBY1IO KHCIOTY MH B TaKOM BUe 9KCTparupoBasics | 
4000 


B H300yTaHon. SatTem oTulenisca ma6usbubiii tboctbop or AT® (npn 100° 
B 1N H.SO,, B Teyenne 7 mun.) u Takxe SKCTparMpoBasicA M3 BOAHOTO pacrBopa. 

Fins KosMUecTBeHHOrO oMmpesenenua docdopa K H300YTaHOJIOBbIM 9KCTpak- 
TaM LOOaBAJICA BMECTe C KHCJIbIM 2TAHOOM BOLD pactBop SnCl, (*). Mutex- 
CHBHOCTh OKpaCKH MpoO onpefetaacbh MpH MOMOMIM MHKpoKOMOpHMeTpa 
KOJI-52. lia onpezerenua ux panuoakTuBHocTu ucHomb30BaNcA TOPILOBbIM 
cueTuHK. 

B orfeibuolt cepuu us 10 onbirop uccnenopanucn docdommnuyE. Baretenue 
JMMH OB H3 TKaHH MpOHSBOHOCb CMeCbIO XOpodopMa C MeTaHOJIOM HO MeTOLY 
Monpya u Ap. (°) c HeOonpuuMU H3MCHCHHAMH, CBA3AHHbIMH B OCHOBHOM C 
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Sdanernocimn om nobepxnocimt 


Puc. 2. Cojlepxkanne (A) u yembHaA akTMBHocTb (6) Heopranuyeckoro dochopa, docto- 

KpeatHHa u AT® B cnoxX KOpbl NO 30HaM: @ — 3pHTebHas, 0 — CoMaTo-CceHCop- 

Has, @ — ApuraTembHad, 2 — ciyxopad. Kpecruku— Heoprannyeckui dochop, xpy- 
2%KOUKH — dbocPokpeaTuH, TpeyromwbHnKH — ATO@ ; 


YCJIOBHAMH MHKpoaHan3sa. Munepaiusalua mpoO ocyilecTBAacb CKHTaHHeM: 
cO cMeCbIO CepHOH UM a30THOM KuCOT. TkaHb MlocJe yaieHua JIMMM0B 
oOpaGatbIBantach 2,5% CCI,COOH, u TpuxmopyKcycHbIt akcTpakT Wel Ha 
onpeylemeHve HeopraHnyueckoro dbocopa. Heoprannyueckuh ocdop B aHHOM 
clyyae ompelemaica B cyMMe c cbocdopom docdokpeatuHa u AT®, nockoub- 
KY Mepbl JWIA MpeOTBpalleHHA MX NOCMepTHOrO pacnafla He NPHHHMAaJIMCb 
(KHBOTHOe O6e3raBIHBaocb, HM MO38r H3B/leKasIcH U3 YepenHOH KOpOOKH). 
B sto CepHu OMbITOB JIA KOJIMYeECTBEHHOTO oOlpeseeHHA docopa B 430- 
6yTaHOMOBOM 9KCTpakTe Mcnolb30Baica DOK-M. 

Pe3syabTaTH ONHTOB. PesyJbTaTbl aHalH3a KHCOTOpacTBOpuMon 
(bpakuuu mpuBeseHb! Ha puc.2 Au 5. Kaxyaa Touka wa rpadukax mpey- 
cTaBIAeT CpefHee U3 6—7 onbiToB. XOTA Pe3YJIbTATbI OTACJbHbIX OMbITOB YacTO 
JIOBOJIbHO 3HaYUTEJIbHO OTJIMUAJIUCb M0 aOCOJIOTHBIM BEINYMHAM, PasJIMYHA MEXKLY 
CJIOAMH, OTMCUCHHbI€ HH2Ke, MOBTOPAIOTCA, KaK MpaBHJIO, OT OMbITa K OMbITY. 
2TO NO3BOMMJIO HaM OrpaHHYHTbCA yKa3aHHbIM YHCJIOM OMBITOB. 
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V3 puc. 2 ciefyer, 4TO BO BCeX 30HaX KOpbl cosepxKaHHe HCCe€HOBAHHbIX 
‘COR@MMHEHHH B CpeHeM O/MHAaKOBO, 3a HCKJIOUCHHEM ABUTaTeJIbHOM 3OHbI, THe 
coyepxannue AT® uHeckoabKo Bbllle. CofepwaHwe Mak poopruyecKux CoenHHe- 
Hui (AT® u octoxpeatuna) BO BHYTPeHHHX COAX IPHMCPHO Ha 7 Mr%, T. e. 
Ha 30%, HuxKe, UEM B HapyxXHbIx. B 3pHTebHOH 30HE 9Ta PasHHila MCHbUIE, 
B ee GEIOM BeLLECTBe OTMCUAaCTCAH OTHOCHTEJIbHO BbICOKOe COJepmwanhe yYKasaH- 
HbIX coequnHeHHH. Ilo Mepe yqaieHua OT MOBepXHOCTH Hapsy C YMCHBUICHHeM 
coepxKanua cboctbokpeaTHHa B pxye ClyyaeB HaOmOJaeTcA HeKOTOpad TeHIeH- 
UMA K YBeIHYeHHIO CokepxKaHUA HeopranuyecKoro docdopa. Takum o6pasom, 
HOMYUeHHbIe HAMM pe3yJIbTaTbI CoracylorcA c anHbiImMu Jloypu HM Corp. (*) 
0 CTaOMJIbHOCTH BeJIMYMHbI COLepKaHuA HeopranHyecKoro ociopa B CyMMe 
c dboctboKpeaTHHOM B OTJeMbHBIX COAX KOPbI OOMbINMX MOMyWAapHH. 

Kak BuHO 43 prc. 2, yebHbIe aKTHBHOCTH HeopraHHyecKkoro cbocdopa, 
ocdokpeatuHa u AT® B KaxkKJOM H3 H3Y4eHHBIX COeB KOPbl MpaKTH¥eCKH PaB- 
HbI Mey co6oH. Stor dakT OOpDACHAeTCA TeM, YTO BCe TPH HCC eNOBAHHEIX 
CO@IMHEHHA CBA3aHbI OBICTPO MpoTeKaiouluMH OOMeHHbIMA peakUMAMH (°, 7°). 
Cpequuit ypopeHb yfeJIbHOM aKTHBHOCTH HMCCJIEAOBAaHHDIX COeqMHeHHK npu6sH- 
3HTe@IbHO OJMHAKOB BO BCeX 30HAX. 

Hapyxupie clon (**) BceX 30H KOPbl, aHaJIM3HpOBaHHble HaMH B ILeJ1OM 
(1 cpe3), XapakTepH3y1oTCA HavBbICWeH BeIHYHHOM yeJIbHbIX AKTHBHOCTeH. 
B jpuraTeibHOM 30He BO BHYTPeHHHX CJIOAX HaOOfaercA MafeHve Y]eJIbHbIX 
aKTHBHOCTeH, OTCYTCTBYIOMlee B COMATO-CeHCOpHOH uM cyXOBOM 30Hax. AHa- 
JIOrHUHOE NaleHve OTMeuaeTCA IPH Mepexose OT Ceporo BelllecTBa K OeJIOMY B 3pH- 
TeJIbHOH 30He. 

B leIOM MOXHO CKa3aTb, UTO KOPa OOUbINHX MosyWiapul XapakTepu3yerca 
YMCESUICHHeEM BeJIMUHH YAeIbHOM aKTHBHOCTH HeopraHuyecKoro dbocdopa, doc- 
cbokpearnHa Hu AT® no mepe yaneHuaA coeB OT MOBepXHOCTH B TwIyOuHy. 

KoHTPpOJIbHbIe OMbITHI MOKAa3aIH, ITO Pa3HHlla B MpHMeCH KPOBH MexK]y CJO- 
AMH KOPpbI OOJIbIUMX NOsyWapult He BeMKa. OG 3TOM FOBOpHT TOT *akT,YTO Yepes 
3 MMH. Mociie BHYTPHOPIOWIMHHOTO BBeJeHHA MedeHoro chocdbopa, Kora H3-3a 
MeJJICHHOTO IIPOHHKHOBeHHA Cpoctbopa B MO3rOBYIO TKaHb ee paHOaKTHBHOCTb 
onpefeaeTcA, TlaBHbIM OOpa3s0M, MPHMeCbIO aKTHBHOM KPOBH, paMOaKTHB- 
HOCTb Hapy2KHbIX CJIO€B KOPbI BbIIe, YEM BHYTPCHHHX, B CpestHeM JIMIIb Ha 16%. 
Takasd pasHuila B MpHMeCH KpOBH He MOXeT ABHTbCA NPHIMHONM SombueH yTemb- 
HoH akTuBHoctH AT® u Heopranuyeckoro (boctbopa B HapyXKHBIX COAX. 

Jlannble, NOMyUeHHbIe pH uccMeLoBaHNH (bocoMNUAOB B PasMMYHbIX COAX 
KOpbI OOJIbIIHX NOyWapHi, MpMBeeHb! B Ta67. 1.3 nee BuO, YTO Kak 10 
coflep2xKaHuio, Tak H MO OTHOCHTeIbHOH yebHOH akTHBHOCTH (hocdomann 2o0B* 
SOHbBI passuyaloTCA HesHauMTebHO. B o6eHx 30Hax Bo II cpese, a B 
ApuraTesbHolt sone HW B III] cpese, BKmouatomIMx 5-H CO KOpbI, comepxKa- 
Hue PocPouMNMAOB HYDKe, YeM B APyFHX COAX, HO 3aTO OTHOCHTeNbHAaA yJeub- 
Had AKTHBHOCTb HX Ooslee BbICOKaA. 

OOcykKMenue pesyabTaToB. OGOuapyxenHan pasHulla Mexpy 
CJOAMH KOPbI B OTHOIMECHHH BeHUHHbI YIeIbHOH AKTHBHOCTH HeopraHHyeckoro 
ocopa, AT® u choccboxpearuna, BUAMMO, TOBOpHT O TOM, uTO dhocdop Mpo- 
HUKaeT H3 KPOBH B TKaHb MO3ra Oolee HHTEHCHBHO B HapyKHbIX COAX, YeM 
BO BHYTPeHHUX. COM KOpbI pasiM4aIOTCA MexKLy cool Takxe u MO cofepxKa- 
HHIO MaKPOSprnuveckHxX CoeqMHeEHHH UM chocPouMNHAOB HW NO HHTCHCHBHOCTH O6- 
HOBJICHHA TOC We HAX. 

HapyKuble CJIOM BCeX HCCIeJOBaHHLIX 30H XapakKTepH3yIOTCA HaHOouee BBI- 
COKUM COfep2%KaHHeCM MAaKPOSPrM4ecKUX CoesMHeEHUH. ITO Te cOH, B KOTOPHIX 
cocpeoTOveHa OCHOBHaH Macca JeHPHTOB HW MX OKOHYAHMH, OOaawulux, Kak 
yxke ormeyasocb JIoypu u corp. ("), OUeHb HHTeHCHBHLIM O6MeHoM. Vurepecno, 
4TO TIO COMep%KaHuIO HM CKOPOCTH OOHOBMEHUA CochoAMNHOB ITH CON Mao OT- 
JIMYAIOTCA OT CHJIbHO MH9JIMHHSHPOBaHHBIX C0eB Koppl (6-ro). 


* Ornoulenne yenbHoli akTuBHOCTH dochomMMHJOB K yebHOH aKTHBHOCTH HeopraHuuec- 
Koro (bocopa (xapakTepu3yeT CKOpocTb UX OOHOBeHHA). 
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Ta6Oanuna il 


Cpapnenne ocponHNHAOB pasJIMUHBIX CJIOeB KOPbI 


JipuratTenbHana 30Ha CyryxoBaa 30Ha 
OTH. yj. €AKTHBH., % CojepxanHe P, mr-% OTH. yj, aKTHBH.,% Coyep2kanue P, mr-% 
Ne = 
epesa 
mocTopep- MocTopep- MocToBep- HOcTOBep- 
M+m HOCTb pa3- Wier HOCTb pa3-~ Mim HOCTb pa3- Mam HOCTh pas- 
nal JHUHA CO aa JIHUHA CO aa JIHUHA CO ey HUA CO 
cpe3aMH cpe3aMH cpe3amMuH cpe3amMu 
I 44,3059 Il w Il | II ; 
(t* >2) f 165+5 11,38+0,7 (€>2) 172+6 
. Ane 14,4+0,9 WG 22) IV G2) 
V1 (t>8) 1599 (G=2) 14,0+0,7 II (¢>83) 16942 
III 15,4+1,5 IulVv IV IV IV 
(t>2) 147+8 (t>3) 12,4+0,9 (t>2) 170+5 (t>3) 
IV 40,7+0,7 II (¢>3) Il (¢>2) II (¢>8) II (¢>3) 
Te=2) 180-44 Ul (¢>3) 10,0+0,5 | Ill @>2) 187+5 Ill (¢>2) 
M,— M, 


ipa SSS {>2—pa3nnune oKa3aHo; ecu ¢t >3—pasnuune 6e3- 
V mi + m5 


YyCJIOBHO WOKd3aHo. 


Cron, coflepKalive Tela NHpaMHAHbIX KeTOK (5-H), MpeBOCXOAAT Kak Ha- 
py2KHble, Tak HW 6-H cJIOM MO CKOpocTH OOHOBMeHHA cbocdhonunuzoB. Buyzumo, 
9TO CleLyeT OObACHHTL TeM, 4TO CPpakUHA CPoc*ouMNMMAOB, HaXOMAMLAACA B KeT- 
KaX, XapaKTepH3yeTcA HavOoslee SHEPrMUHbIM OOMeHOM. 

MyasHHu3upoBaHHbli coh (6-H) BcexX 30H HMeeT OTHOCHTeIbHO BbICOKHH 
YPOBeHb KaK COJlepoxKaHHA, TaK H YJlebHOM AKTMBHOCTH MakKpodpruyueckHx 
COeMHHeHHH. SOTO NosTBep*KaeT HMeIoulMeCA B JMTepaType WaHHble (+) 06 HH- 
TeCHCHBHOM OOMeHe B MM3JIMHM3HPOBaHHbIX CJIOAX KOPbI. 


Viuctuty? dusvonoruu um. VW. II. Masaoza Tlocrynusto 
Akaylemun Hayk CCCP 14 IX 1957 


UWMTHPOBAHHAH JIMUTEPATYPA 


Owl no wwathveuNe Ra kwOubDe tits den Biola Chem 207. ls SON(1954)ke Aus Pronpres 
J. Neuropathol. and Exp. Neurol., 14, 1, 39 (1955). E.Robins, D.E.Smith, K.M. 
Eydt,R. E.McCaman, J. Neurochem., 1, 168 (1956). * N. Sugita, J. Compar Ne- 
Mmole28, 3.011 -(1917).2J.Berenblum, E. Chain, Biochem. J., 32; 2; 295\(1938). 
6 TI. Kup k, Koanuectsenupilt yaptpamukpoanauus, 1952, crp. 309.7 J. Folch, L. As- 
moplkimet al Je biol Chem 191, 2) 833(9ol), SIs By Marta ny) DeMeD o ty, eAnal: 
Ghem., 21, 8, 965 (1949). 9 I. R. Klein, N.S.Olsen, J. Biol. Chem., 167, 3, 747 
(1947). 1°T. E. Baoagumupos, Jl. H.Py6eubs, TAH, 96, No 5, 1021 (1954). 
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Jloxxann Akagemun uayk CCCP 
1958. Tom 118, Ne 5 


BHOXHMHA 
H. B. YEPHAK 


OKUCJINTEJIbHOE MW PIMKOJIATHUECKOE ®OC®OPHJINPOBAHHE 
B JIEAKOUHTAX 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 7 VIII 1957) 


Jjo HacTosulero BpeMeHH THM OOMeHAa BeLeCTB JICHKOUMTOB OKOHYATEJIbHO} 
He ycTaHopseH. B suTepaType 0 STOMY NOBOLY CyLeCTBYIOT MPOTHBOMOJIOXKHBIE} 
TOUKH 3PeCHUA: OHH ABTOPbIl OTMeYAIOT, YTO OCHOBHOM MyTb OOMeHA JeEHKOLUTOBY, 
OCYIIECTBJIACTCA 3a CUCT OKHCJIMTEIbHBIX Mpoleccos (1), Apyrve MpHXOAAT K 3a-f 
KJIIOUeCHHIO OO OCHOBHOM pou ruinkou3a (*). | 

YcTaHOBJIeCHO, YTO JIEHKOWUTbI MOTPeOIAIOT KHCJIOPOL HW TJIMKOJIM3HpyIOT,) 
IIpHYeM TVIMKOJIM3 MpOTeKaeT KaK B aHa9POOHbIX, TaK HM B adPOOHbIX YCJIOB-) 
unix. OOHapyKeHo TakxKe (°,4), 4TO XapaKTePHOH OCOOeHHOCTHIO JICHKOILMTOE! 


JIACTCA CYLLCCTBeHHBIM JI MOHHMAaHHA XMMHYeECKHX IIpOMeccoB, JlexKallyry 
B OCHOBE %KH3HEJEATEMbHOCTH STUX KJeTOK. PemieHHe 3TOTO BOMpOCca NO3BOVIMJIC 
Obl TakKe pallMOHaIbHO NOAOHTH K H3bICKaHHIO HavOOJIee OJIarONPHATHBIX ye} 
JIOBHM JWI COXpaHeHHA JIEHKONMHTOB BHe OpraHH3Ma B 2XKH3HeECIMOCOOHOM COCTOS} 


B CBA3H C IIPHMeCHCHHeM B3BeECH JICHKOUHTOB JIA NepesMBaHuA pH JeHKONeHHIf: 
YeCKUX COCTOAHHAX (°). 
IIpouece compsxKeHHoro docdbopuiMpoBaHua B JIeHKOMMTaX HCCeLOBAJICs|, 
B HacTosljeH pa6oTe MpH NpWMeHeHHH pavoaKTHBHOrO uso0TOTa cbocdopa (P%)) 
Panee ObIIO OOHapy2XeHO BKJOUeHHe P* B cocras AT® seKouMTOB mpl 
WHKyOaluH B aTMociepe KuCOpona (#). OqHaKO HamM4Me adpoOHOrO PAMKOJUS'! 
B JICEHKOMMTAX, OCHOBHO€ KOJIMYeCTBO KOTOPbIX COCTAaBJIAIH CefMeHTOATepHbl 
HEHTPOHbI, HE MOSBOJIAJIO C MOCTATOUHOH JOCTOBepHOCTbIO CYAUTb, 3a cye/> 
KaKOro Mpollecca MpoucxoAuT HoBooOpasopanue AT®. Bxutouenne P* B cq} 
craB AT® uneiikouutTos o6HapyxeHO TakxXe B aHaspoOHHIx ycmoBuax (4). Ja! 
CyKCHHA O COOTHOICHHH MpOLeccoB AbIXaHHA, aHadpoOuHoro Hu aspoGHOrO Thy 
KOJIM3a B JleHKOIWMTaxX HeEOOXOJMMO CONOCTaBJIeHNe BeJIMUHHbI PeCMHTe3sa HW CKGE 
pocTH o6HopmeHua AT® yma KaxKJoro W3 yKa3aHHbIX Mpoweccos. i) 
C sto WesbIo Oblla nocTaBleHa cepa UcCeqOBaHHi C MpHMeHeHHeM sApep 
BbIKJHOUAIOMLerO TIMKOJIM3 — MOHOMOAyKcycHoH KucOTH (JAc), mM WMaHuya -§) 
aja, MOJaBJAIOWero TbixaHuc. | 
OnbITbI MpOBOAMIMCh Ha NeHKOUMTAX, BbI,eeHHbIX W3 KPOBH JOHOPOB, 3¢|, 
TOTOBJ€HHOH MPH MpMeHeHuH KaTHOHOOOMeHHOH cMombt (7). Mccnenopanacht 
B3BeCb JICHKOWMTOB B TylasMe C OOaBleHHem docdarHoro GOydepa u P28) 
KoneuHad KOHIeHTpall¥A WOOaBJeHHO K B3BeCH JelKOLMTOB TJOKO3bI HM AH” 
TapHOH KHCJOTHI cocTaBana 0,011 mona, AT® 0,0013—0,0039 mous, MgCyi 
0,0013 mows. | 
JAc lpuMeHajacb B KOHWeHTpanun 8-10-4 Mon., mouIHOCTbIO yrHeTaromles 
TVIMKOJIH3; UMaHA, B KOHWeHTpanun 3-107? uw 1-10? mou. BbI3bIBa HeNOJHC 
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yrueTeHne WbIXaHHA, MOSTOMY B Pale OMbITOB CTaBHJIMCb JONOAHUTeNbHbIe Npo- 
Obl, NOkBepraBliveca HHKyOalluu B aTMocdhepe agora. 

MukyOauna mpofom«alacb 30—40 mun. npu 37°. Onpexemaoch moTped- 
JieHve KUCOposa B annapate BapOypra, coyepxanue MOJIOUHOM KHCAOTHI 
(c p-OKcuAMpeHHsIOM), cojepxKanve u  pasMoaKTUBHOCT HeOpraHuyeckoro 
ocata u serkorugzpomusyemoro cpochopa AT®. AT® orensuach oT Heopra- 
HMYeCKOrO tocaTa “3 TpuxJOpyKcycHoro weHTpudyrata alcopOuue Ha mpe- 
BecHOM yruie (8). 

OnbITbI CTaBHJIMCb Ha WebHBIX JelikoWMTax uM romoreHatax. B ogHolt uacru 
ONBITOB Ha WeIbHbIX JeHKOMMTAX OMpeesANOCh CYMMapHoe coslepxanne u O6- 
Ula AKTHBHOCTb KaK BHYTPHKJIeTOUHOM, TaK HU BHeKJeTOUHOH AT® u Heopra- 
HHYeCKOTO ochata, B pyro — ux BHYTpuKJeTOUHOe cosepxKanue. Ja 3TOrO 
KJI€TKH OTACIAIMCh. OL CYCMCH3HOHHOM cpelbI WeHTpudyrupoBaHuem, MpoMpl- 
BaJIMCb, HalocaqOuHaA AWUKOCTb OTOpacbiBaslacb, H B Ge36eKOBOM IleHTpH- 
yraTe KleTOK MpoBoluiocb onpegzenenne AT® un Heopranuyeckoro docdata 
yKa3aHHbIM Bblilie MeToqOM. IlocraHoBkKa TaKHX OMbITOB MO3BONAa YYHTHIBaTb 
BIIMAHME AOB Ha IIPOHHWaeMOCTb KJIeETOUHON NOBepxHocTH Asia cbocdbata. Bo Bcex 
OMbITaX KOJIHYeCTBO NOTpeOeHHOrO KHCOpoya HU OOpasoBaBllleficA MOMOUHOH 
KHCJIOTBI, ConepwxanHe AT®, wHeopranuyeckoro coctbata H aKTHBHOCTb 9THX 
paki yunTEIBaHcb 3a yKa3aHHoe BpeMA HHKyOaluu. PesymbtaTel paccuuta- 
HbI Ha | MI meMKOIUTOB. 


Ta6muua 1 


T[bixanve, PIHKONMS H CONpaAxeHHOe ocPopuMpoBaHuve B JelKOMMTaX 
HW romoreHaTax J1eHKOWATOB 


Jlo6aBku K mpo6am Mu ycloBuA HHKy6alHA 


Onpit Ne 4 Onpit Ne 2 
nocye 40-muH. nocae 40-MuH. 
NananeRLic HHKyOallyuH HHKyOalHH 
3sHauenua | ~1 | Hadasipypie 
(etiKo- AHTApH. ath thes (eon caa ) AHTapH. 
HTbI 5 ANG: : reHaT ss rsiloKo3a, 
ag ) gees S NaCN, Gy Sea yas NaCN, O, 
orpe6neuue Oz, LJ _ 575 177 — 434 164 
fnuKo1H“3 (NnpHpocT MOO"UHOK 
KHCJIOTbI, MP) 43,5 0 1,7 7,4 0 2,6 
‘Heopranuueckui P, mr PDAS 26,4 26,1 | 26,2 26,2 27,4 
ya. aKTHBH, 304 317 292 ; 451 504 460 
Jlerxoruszponus. P (AT®+AN1®, mr) 1,34 0,32 0,38 1,93 1,18 123) 
yA. aKTHBH. 6 40 53 7 228 271 
OTHOCHT. yf. aKTHBH., % 2 13 18 1,5 46 HM) 


B onpirax CO B3BeCbIO IeJIbHbIX JICHKOIMHTOB HM TOMOreHaTaMH JIeHKOMUTOB 
(ra6. 1) O6Hapy2KeHO pa3MuHe B BeJIHMYMHE OTHOCHTEJbHOM YeIbHOH aKTHB- 
Hoctu AT® (ornowlenve ytenbHow akTHBHocTH AT® k yjlebHOH akTHBHOCTH 
Heopranuyeckoro dociata) B 3ABHCHMOCTH OT yIHeTeHMA PIHKOJIM3a WIM [bIxa- 
Hua. B mpo6ax c WHaHHOM Mp 3HayHTeIbHOM MOaBeHHH bIXaHHA Mpouecc 
CONMps>KeHHOrO (ociopuMpoBaHuA MpoTeKaeT C OoJIbIlleH MHTCHCHBHOCTbIO, 
yem B mpo6ax c JAc, HecMOTpaA Ha HaslMuve CyOcTpaTa [bIXaHHA UM 9HePpru4yHoe 
moTpeOleHve KHCOpOsa. 

HanOoslee NoKa3aTeIbHbI Pe3YJIbTaTb!I OMbITOB C ONpeesleHHeM BHYTPHKJIe- 
‘rounoh AT® u neoprannueckoro cocdata (Ta6s. 2). 

BpikloueHHe TIMKOJIH3a pe3KO CHHxKaeT CKOpocTb OOopota AT® mpx 3Ha- 
‘UHTEIbHOM YMeHbILeHHH ee cosepxaHHuaA. UacruunHoe yrHeTeHve bIXaHHA WHa- 
HHJOM MIpHBOJMT K MeHbIemy paciiensenuio AT®, vem B mpo6ax c JAc, mpnyem 
omen AT® npoxcxogut c Gombutelt ckopocTbio. B ycioBuax aHaspoOuos3a B He- 
KOTOPbIX OMbITaX HaGI0Jaocb O6HOBeHHe BceH AT®, HaxouBulelica B KseT- 
KaX, IPpHueM BeMYHHbI OTHOCHTeIbHOH yeMbHO axTuBHocta AT® u A 
MHora npespiiuiaitu 100%. Tlo-BsuquMomy, STO CBA3aHO C TeM, YTO METKa B Heopra- 
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Ta6Oauua ae 


T[pixanve, rmukom“3 H compsAxKeHHOe PocPopHJIKpoBaHHe B Je€HKOUMTAX 


A. ee EES a eee eee 
Tlo6azKu kK npobaM MU yCOBUA HHKYO alu 


Onpit Ne 4 Onpit Ne 2 
nocuie 30-MHH. HHKyOallHH nocae 40-MHH. uHKy6annn 
HayaJb- 
HauaJIb- Hpre | TOKO” | ratoKosa, ae 
riOKO- , , 
HbIe ruHOKO3a ru1oKo3a, | 3Haue- AHTAapH. 
y 3a, AHTAapH. ., | aHTapH.. 
3HayeHHA O; ies eee O,| HHA KHCJ., Nacn, (O,| KUCI., 
JAc, O, N> 
Tlorpe6meHne Oy, put — 306 284 123 — 589 210 ae 
Tl ankosus (npHpocT MosmouHOTi : 
KHCJIOTbI, MP) 9,3 5,9 0 5,9 9,2 0 12,4 12,4 
Heoprannyueckui P puytTpH- 
KIeT., PT y 318 450 544 363 574 376 574 450 
yi. aKTHBH. 223 237 231 205 644 TAO 850 675. 
JlerkorHapoaus. P (AT®+A®) 
BHYTPHKseT., pr 181 144 O4 109 100 32 64 75 
ya. aKTHEH. 20 104 83 104 94 266 724 808 
OTHOCHT. yf. AKTHBH., % ) 44 36 49 15 36 85 120 


HHYeCKOM (poctbate pasOaBAaCcb BCeACTBHe pacilelJIeHHA BO BpeMA HHKyOa= 
WMH Pa3JIM4HbIX OPraHHuecKHX COeMHHEHHH, cosepxaBUinx Pocdop. 

Ha ocHOBaHHH MpHBeeHHOTO 3KCNePUMeHTaJILHOTO MaTepHasla MOKHO) 
CelaTb BbIBOA, YTO B JI€HKOWUMTAX OCHOBHBIM IlyTeM OOMeHA BellecTB, MPHBO-| 
JAWMM K OOpasOBaHHiO MaKpOSPruyecKUX COeAMHEHHH, ABIAeTCA TIMKOJINS.| 
OKNCJINTEILHBIM OOMeEH B JIeHKOWHTaX B 3TOM OTHOIICHHH HMeeT NOAYHHEHHOe 
3HayeHHe. 


LlentpauibHElii MHCTHTYT TloctynHs10 
TeMaTOJIOrHH HU MepenuBanuA KpoBH 30 VII 1957 


WHTHPOBAHHASA JIATEPATYPA 


1M. H. Ji16umMosBa, Buoxumua, 2, 2, 367 (1937). 2 W.Remmele, Acta Hae 
matol., 18, 1, 103 (1955). ? H. B. Yep uax, Bonp. meg. xum., 3, 3, 58 (1957). * H.C. JI ye 
ranosBpa,H.®.Ceru, B.H.Teogzoposuu, JAH, 1f2, Ne 6, 1082 (1957).>H. B. Ease 
uuua, H.®. Cefiu, HAH, 77, N24, 653 (1951), ® A.A. Bargacapos,®. P. Bee 
HOrTpad-O@uHKkeab UH Mp., Kaun. mez., 33, 6, 28 (19550). * A. A. Bargacap os, 
P. A. Pyt6epr u4Qp., Mpo6s. rematon. uw nepems. Kposu, 1, 3, 38 (1956).°R. Grane, 
F. Lipmann, J. biol. chem., 208, 1; 235 (4953). 
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Aornayo Akagemun nayr CCCP 
1958. Tom 118, No 5 


FEOAOLHA 


H. K. BYPrEJIA 


0 BOS3PACTHOM COOTHOWEHMKH CHAEPHTOBbIX PY], WH JMABA30B 
B PAHOHE BAKAJIbCKOFO MECTOPO)KAEHUSA 


(ITpedcmaeaeno axademukom B. C. Hemuuncoom 24 VI 1957) 


BakaJIbcKoe MeCTOpOxKJeHHe *KeNe3HbIX Py MaBHO MpPHBIeKaIO K ceGe BHI- 
MaHve MHOrHX HCCeqoBaTeseH. OZHakO HeCMOTPA Ha CpaBHUTebHO XOPOLy1o 
M3YYCHHOCTb, MHOIHe KapAHHaJIbHbIe BOMPOCHI KacalollHeca TOTO MeCTOpOXKe- 
HHUA, OCTAJIMCb elle He BbISCHeHHbIMH. K HMM, B YaCTHOCTH, OTHOCHTCA BOTIpOC 
O BOSPaCTHOM COOTHOLIEHHH CHepHTOBbIX py uM Wua6azos. 

TlouyueHuble 3a locmeqHee BpeMA HOBbIe aHHbIe MO reOJOrMH MecTOpOxse- 
HHA, a Takx%Ke coOpanHblt Hamu (tbakTHUeCKUM MaTepHa NO3SBONAIOT YTOUHUTD. 
9TH BOSPaCTHbI€ COOTHOLICHHA. 

JI. M. Muponoupexuit (7) BbICKasbIBall MHeHHe O Goulee MOJIOHOM Bospacre 
yqMa0a30B, HEXKeM CHePUTOB, CUNTAA, 4TO NO] BIIMAHHeM J\Ma6a30B MpOW3O0LLWI0 
—peppauleuuve cCHepuToB B TypbuTHI. Ene paunbilie NOJOOHBIN %Ke B3rAL, HO 
B ropa3qo Oosee OcTOpoxKHOK dopme, BbIcKa3am $1. B. Camoltmop (°), mpesno- 
JlaraBluluit, uTo OOpa30BaHNe rufipara %Kele3a Cc MOHMXKeHHbIM COJepxKaHvemM 
BOJbI (TYPbUTAa) MOTO ObITb BbISBAHO BbICOKOM TeMMepaTypOH, HCTOUHHKOM KO- 
TOPOH, BO3SMOXKHO, ABJIANIHCh JHada3bt. 

Tlosquee A. H. Sapapnikuii (*) MoKa3a, UTO TYPbUTbI OOA3AaHbI CBOMM TIpo- 
HCXOMKMCHHEM He BJIMAHH1IO KOHTAKTOBBIX IIPOLMeCccOB, a MOBePXHOCTHbIM Mmpotec- 
CaM OKHCIeHuA CHepuToB. Bmecte c TeM, YCTaHOBHB TpHpowy Typburos, 
A. H. 3apapuukuit mpulien K BbIBOAy O AOpyAHOM Bospacte Auada3s0B. OcHo- 
BaHHeM JIA TaKOFO BbIBOa CJYXUT, MO MHeHHiO ZTOTO aBTOpa, MOMHOe OTCYT- 
CTBHe KakOro-sIH60 KOHTAKTOBOFO BO3eHCTBUA CO CTOPOHBI ua0a3s0B Ha CHe- 
PUTbI (KOHTaKTOBOe BO3elCTBHe JOJXKHO ObIO BbIPAaSHTbCA B MpeBpallleHHu 
cHyeputa B MarHeruHt). 

Ham na6rofeHua Ha KOHTaKTaMH JMa0a3z0B C CHJlepHTaMH IIpOTHBOpeYaT 
BBIBOLY, chemanHomy A. H. 3apapHuKun. 

@MaxktTuyeckve aHHble, KOTOPbIe OMMCHIBaIOTCA HW2Ke, OTHOCATCH K CeBEpo- 
3analHomy ckmony r. Upkyckan, re nopoybl OakalbcKOH pyMOHOCHOK TOUT 
MpOpBaHbl KpyToNakaouwiMu AalikaMu MMaOas0B CeBepO-BOCTOYHOTO MpocTH- 
panua. Hau6onee KpynHad M3 9THX JaeK MpOXOAUNT NO ceBepo-3arlalHOuW rpa- 
Hue MecropoxeHus «Llentpanbubili Apkyckan». Ee momHoctTb Wocruraer 20— 
25 m. Or laliku, 10 06e ee CTOPOHbI, OTXOAAT BO BMelaloulNe OOKOBbIe MOpOsp! 
M@XKIIaCTOBble H CeKYIIMe anowusnl. 

Ha BocTouHOM KOHTaKTe 2Ha6a30B C BMEeU[aIOULMMM HX MOpOaMW Kapbep- 
HbIMM pa3paOoTKaMM BCKPbIT M1aCT MOWLHOCTbIO B 2,5—3 M, IpeCTaBJIeHHbIH 
B }OXKHOM CBOeH YaCTH OYPbIMM *Kese3HAKaMHM C PeMHKTAMH MOJLYOKMCJICHHOTO. 
CHepHTa, pe3KO CMeHAIOUIMMUCHA MO MpocTupaHHiO K CeBepy Oe3pyAHBIMH O- 
JOMUTaMH. CpeqH 9THX JOMOMHTOB BCTPeyaloTCH peKHe AHIbHbIe OOpas0Ba- 
HHA BTOpH4HOrO CHJlepHTa. 

B ofHom u3 06pa30BaHHit BTOpHYHOrO CHeputa, HaMOosee OU3KO Pacrioulo- 
>KCHHOM K KOHTAKTY C 2Ma6a3aMH, MbI OOHAPYXKMIN ABJIEHHE 3aMelILeHHA MOCMED- 
Hero MarHeTHToM. CufepuT 3aHHMaeT MOJIOCTb, CeKYULy!0 BMeLaroulHe JOJIOMHTDL 
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B HallpaBJIeHHH, MepNeHAMKYJApHOM K CJIOMCTOCTH (PHC. 1). UWnpuna ne 
B BepXHeli ee YacTH, Pe OHA HMeeT 3aKpbITOe TyMOe OKOHYAHHE, MOCTHTACT © CM. 


Puc. 1. )KubHbl cuyepur y kKoHTaKTa c QuaOa3samu. Bepxuaa 
waCTb 2KMJIbI, OOpallleHHaA K KOHTAKTy C fMaOa3samMu, 3aMeleHa 
mMarueTuTom. IlonupopaHublt wtyd. 1/2 HaTypaJIbHOM BeJIMYHHBI 


Kuu3y loslocth MocTenmeHHO CyXMBaeTCA HW MepeXOAHT B y3KHH KaHaJl UIM- 
puHol oKos0 1,5 CM, NO KOTOpOMY, BepOxTHO, Mocrynadd pacrgop, oTlaraBluuH 
cupeput. J{iHHa novOcTH OT NOABOMAUerO KaHaJia WO BepXHeli ee CTEHKH CO- 
cTaBsseT oKONIO 20 cm. IlomocTb c cHepHToM H30/IMpOBaHa OT ua6a30B COeEM 
JJOJOMHTOB MOWIHOCTbIO WO 25 cM. 

CuyepuT u 3aMellaoulu ero MarHeTHT pacmOJlaraloTcA B OMMCbIBaeMOH T10- 
JIOCTH 30HAIbHO, IpHYeM K HHMKHeEH NOOBHHeE MOJIOCTH MpHypoyeH MOHOMHHe- 
paJIbHbIM CHepHT, K CpeHeli — CHJlepHT, YaCTHYHO 3aMeLeCHHbI MarHeTHTOM, 
a K BepXHel — lpeHMyllecTBeHHO MarHeTuT (pic. 2). Ita 30HaIbHOCTb ABHO 
KOHTPOJIMpyeTCA PacCTOAHHeM OTJeJIbHbIX YaCcTeHl CHJepHTa OT KOHTaKTa C Ma- 
6a3aMH: OvIM2Ke K KOHTAKTy HaOJOaeTCA MOUTH MOMHOe 3aMellleHHe CHepuTa 
MarHeTHTOM, a C yJlasleHHeM OT Hero — NOcTeMeHHbIi MepeXO K MOHOMHHepadib- 
HoMy cuyepuTy (puc. 3). 

B pe3ysibTaTe MOTH NOHOrO 3aMeleHHA CHAepHTa MarHeETHTOM OKOJIO KOH- 
TakTa BOSHMKJIa peJIMKTOBaA CTpyKTypa, KOTOpas XapakTepu3yeTcaA cywlelyto- 
UMMM MIpH3HakaMi: 1) BKJIOUeHHAMM CHeputTa cpeqM OCHOBHOM MacCcbI MarHe- 
Tura (pic. 3a), 2) YaCTHYHbIM 3aMelIleHHeM OTebHbIX 3€peH CHeputTa m0 Tpe- 
ulMHaM ClaHoctTu (puc. 36), 3) mceBOMOpdo3saMn MarHeTHTa NO CHyepuTy c co- 
XpaHeHHeM CJleqOB cmaHHOcTH MocwefwHero (pvc. 3 a). 

B Oosee yaleHHOH OT KOHTAKTAa CpeyHel YaCTH MOMOCTU NMpotlecc 3ameleHuA 
CHepuTa MarHeTHTOM NOJIyYYHJI OrpanHwueHHoe pa3BuTue. MarHeTutT 3ToH 30HbI, 
JIMUIb YaCTHYHO 3aMelllaloului CuepuT, OOpasoBal TOHKHM y30p, MOBTOpsATOMMA 
KOHTYPbI 3epeH MH KOH(purypallHio cMmaHOCTH MepBuyHorO MuHepasia (puc. 3 @). | 

OmvcaHHax 30HaJIbHOCTh paclipeseseHHA MarHeTHTa uM cHJepuTa, TaroTeHue | 
OCHOBHOH MaCCbl MarHeTHTa, 3aMellaloulero CHepT, K KOHTAKTOBOM 30He, jE 
a Tak?Ke XapakTepHble CTPyKTYPbl 3aMelLeHHA CHJepHTa MarHeTHTOM ACHO yKa- }) 
SbIBaIOT Ha MMeBIIee MecTO TeMIepaTypHOe BOSeHCTBHE CO CTOPOHbI 2ua6a3oB | 
Ha CHepHT. 

B T'aepckoM Kapbepe, Ha TOM 2Ke CeBepO-3anaqHOM CKJIOHe Pr. Mpxyckan, Mbi |i 
HaOoqatH Aaliky qua6a30B, BKJMIOYAIONLYIO KCeHOMHTEI CuepuTOB. Sta jalixa |} 
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Puce. 3. a@—nceBomopdo3bl MarHeTHTa (6esl0e) MO cHepHTy (cepoe); B MarHeTHTe BHAHA 

PeNHKTOBaA CNaHOCTb cHfepHTa mo pomOosApy B BHe YePpHOH WTPHXOBKH; 6 — peMKTOBAaA 

CTPyKTypa 3aMellleHHA CHepuTa (cepoe) MarHeTHTOM (OesI0e); @—CHAepHT (cepoe), YaACTHYHO 

3aMeIeHHbIH MO TpeliHHaM CMaHHOCTH MarHeTHTOM (Oes0e). Bese B OTpaxkKeHHOM CBeTe. 
YpemnuenHe 45 X 


OAH, rT. 118, Ne 5, Bypreaa 


~e 


Ths 


SueT NOPOAbl BepXHeOaKaJbCKOFO TOPH30HTAa B IWMPOTHOM HanpaBuieHuu. Mom- 
OCTb Jaiku OKOIO 1,5 mM. M3yyenne ee KOHTaKTOB MOKa3as10 OTCYTCTBHe KaKUX- 
WOO BHAMMBIX CJleAOB BOSJeHCTBHA WHa6a30B Ha BMeUaIOUWe UX CAHIbI, CHe- 


Duc. 2. Cxema, NoKasbIBaloulan pacnoviowenve B Puc. 4. Cxema, noxkaspipaiomjaa B3auMo- 
JOJIOMHTAX MOMOCTH, SaMOJIHeHHOM CHAePpHTOM OTHOIWeHHe MexXTy Mavkou  jua6a30B 
{ MarHeTuTOM. J — onoMuTsI, 2— AuaOasbl,  (BKJOYAIOWeH KCeHOMTbI cHyeputa) H 
> — MarueTuT, 4 — CHepHT YaCTHUHO 3aMeleH- BMEILaOllMMH ee Noposamu. 1—jon0Mu- 

HbIif MarHeTHTOM, 39 — CHJlepuT Tbl, 2—claHUbl, S—yuadasp, 4 — 6pex- 


UHA, COCTOAMAA H3 OOJIOMKOB cvlaHeB, 
CIEMCHTHPOBaHHbIX CUepHTom, 5 — Kce- 
HOJIMTEI CHJepHTOB 


PHTbI MH OuOMUTHI. Y ceBepHoro KOHTAKTA, Mexy AnuaGa3saMu M BMerILaIONuMH 
mopofaMu, HaOsloqaeTcA y3kaH 30Ha, 3aMONHeHHad OpeKuneH, cocToamei us 
O6JIOMKOB TVJIMHHCTbIX CwaHIeB, CIKEMeCHTMPOPaHHbIX CH€PHTOBbIM ILeMeHTOM. 
BuumMaa wupwnHa 2TOH 30HBI KOJIeOuleTcaA oT 5 no 10 co. 

J\ua6a3bl BKJHOUAIOT H30JIMPpOBaHHble KCeHOJMTHI CHepuToB. Tlocequne pa3- 
MeLeHbl BHYTpH jiua6a30B, Ha pacctosHuM 10—20 cm or 3abOaHyoB jaliku 
(puc. 4). Cnemyer OTMeTHTb, YTO KCEHOJIMTHI, COCTOALHe W3 OOJOMKOB O6.1K3- 
JlexKAUlUX CHepuTOB Cc XapaKTepHbIMH JIA BepXHeOakaJIbCKOrO ropusoHTa NceB- 
Jlomoptosamu M0 BOLOpocsIAM, OOHapyxXeHbI He ObWIM; 9TO HABOAMT Ha MBICJIb 
0 TOM, 4TO IPH BHeApeHun HaOa30B 3aXBaT CHJePHTOBbIX OTTOP2KeHLeB Mpo- 
UCXOJM U3 Apyrux, Oosee ryOOKHX PyMOHOCHBIx ropusonToB. [loBpepxHocTb 
KCCHOJIMTOB CpaBHUTeIbHO [layKat, C 3aKPyrJieHHbIMM Kpasmu. B cBexem 
W3JIOMe BBIABJIACTCA MACCMBHaA TeKCTypa HW paBHOMepHad cpesHesepHucTad 
cTpyKTypa cugeputa. KcenonutTp! yocruraiot 10—12 cm B NonepeunuKe. 

Jlaliky jua6a30B ceKyT MHOPOUNCJIeHHbIe TOHKMe MpOXKMWIKH BTOpHuHorO 
KpyNHOSepHUcToro CHxepuTa, OOMUTa M KBapua. Bce sTH MpoxuKU OpHeH- 
THPOBaHbI MpeHMylleCTBeHHO MapaJesbHO 3ambOaHyaM Maliku. 

BsauMOOTHOIeHHA TOJIbKO YTO OTMCYCHHBIX BTOPHUHBIX  KUJIbHBIX OOpa- 
30BaHMII M CHJePHTOBbIX KCCHOJIMTOB He BbISbIBaIOT HUKAKOTO COMHeHHA B CaMO- 
CTOATEJIbHOM pa3eJIbHOM PeHeTHYeCKOM XapakTepe TeX HM APyrHx. 

Ha ocHoBaHHu V3JIOKeHHBIX (PAKTHYeCKUX aHHbIX HeJIb3A He MPHHTH K BBI- 
BOY O TOM, 4TO B palione BakasbcKoro MecTOpOxeHuA CHAeEPHTOBbIe PyAbI AB- 
WIMIOTCA Goulee A peBHUMH OGpa30BaHHAMM, HerKesIM [MaOasbl. 

ror BbIBOL HAXOJUT NOATBeEp2KAeHue B TOM, ¥TO B. K. Tonosyenko Onlin 06- 
Hapy2KeHbl CHepuTOBble rasbKM CpeAM 3HPasIbrHHCKUX KOHTOMepaTOB, KOTOpbIe 
MpopBaHbl Awaoasamu. 


Coper HO H3V4CHHIO MPOH3BOHTeCJIbHbIX CHI Tlocrymusto 
Axanemuu vayk CCCP DENY AS ayy 


UMTHPOBAHHAS JIMTEPATYPA 


1A. H. 3apapuuKkul. Tp. Wucr. reon. nayk AH CCCP, 3B. 13 (Ne 2) (1939). 
2JI. M. MuponoabexKkul, Yu. 3am. Ka3aucK. yHuB., B. 4, KH. 2, reonorua (1931). 
gq. B. Camotiaos, 3an. Munepan. o6ur. (2), ¥. 39 (1902). 
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Jjoxxayp Akagemuu nayx CCCP 
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rEOJOFH§h 


M. E. JOJIYA 


K JIMTOJOPMH BEPXHEBUSENMCKOM MNECUAHO-rJIMHHMCTOM 
TOJILH FOrO-3ANAMHOM OKPAMHbI AOHBACCA 


(IIpedcmaeaeno axademuxom C. H. Muponoeoim 11 V 1957) 


Vi3ysenHeM HM2KHeKAaMeHHOYrOJIbHBIX oOTMOxKeHHH JlonOacca 3aHHMaJHcly 
MHorue Hccuienopatemn (* 9%, 1°) wap. OfHako UX BHUMAaHHe ObwIo yHemeno B OC} 
HOBHOM CTpaTurpacul M B MeHbIel Mepe JIMTOJIOFHH STHX OTMO*KeHHH.B HacTOA}) 
ulee BPeMA BELYTCA KOMIMVIeKCHble PaOOTbI C We/IbIO Kak Jla/IbHeHero YTOUHEHMS} 
ctpaturpadun (1, 18), Tak W JIA BbIACHeEHHA YCJIOBMM OOpa3sO0BaHHA MOLILHOI| 
TOJIULH OTIOXKCHHM HH2KHerO KapOoOHa, NPOMbILWICHHaA YIIeHOCHOCTb KOTOPbII/i 
ycTaHoBJleHa B MocseqHHe Pospl. | 

TletanbHoe JMTONOrHYeCKOe HCCeJOBaHHe OTJOXeHHM MecuaHO-rIMHHCTOI 
TOJIMH BepXHero Bu3e B OacceliHe p. KanbmMuyc (rpaOopckaa (g) H NpoxopoBl’ 
cKkaa (h) 30HbI yiIMCHUMpOBaHHOH CXeMb!), MpOBeeHHOe aBTOpOM B 1954—1956 rr. 
MO3BO/IACT BLIABHTb OCOOCHHOCTH OCAKOHAKOMJICHHA, a TAK2Ke YCTAHOBUTb HCTOU! 
HHKM CHOCa OOJIOMOUHOTO MaTepMaJla B paCCMaTPpHBaeMoe BpeMa. 


OcaJOuHbIMH MoposaMH — necuaHHKaMH, aJleBPOJIMTAaMM, aprHJMTaMH, pexkip 
KOHTIOMepaTaMM M rpaBesMTaMu. Berpeyatorca TakxKe MaJIOMOLIHbIe MpOcJol) 
M3BeCTHAKOB. 

B cocraBe Jlerkow (bpakWHu OOJIOMOUHBIX MOpOX ONMCbIBaeMOH TOUIM Mmpel 
oOalaioT KBapll, MO/leBble WNaTbl HM CJOMbI, PeqKO BCTpeyaeTCA TiayKOHHT| 
Tlonepple WinaTbl NpeAcTaBseHbl KMCJIbIMH Wlaruoksa3aMH MW UWLeIOUHbIMH Moel 
BbIMH IIMaTaMH, Cpe KOTOPb{X OPTOKNa3 MpPOCexXUBaeTCA Yallle MHKPOKJIHHal) 
Tlocnequni BcTpeyaerca CpaBHUTeIbHO peqKO. B necuaHukaXx, rpaBeuTaXx H KOH}: 
rlOMepaTaX IIpOXOPOBCKOHM 3CHbI OOJIbINOe 3HaYeHHe HMEIOT OGJIOMKH pa3/IHUHbDp 
TOPHBIX Mopos. H 

Y'aibKa KOHIJIOMepaTOB, KOHTIOMepaTOBUHbIX TleCYaHHKOB COCTOHT M3 Hanif 
Gomee yCTOHYHBbIX MOPOA H MHHEPaJbHbIX OOJOMKOB — KBaPI[MTOBHHbIX mech 
YaHHKOB, MeCuaHHKOB, MOJIOUHO-Oe0ro (2KHJIbHOTO) KBaplla, YePHbIX KPeMHel} 
WH KPeMHHCTHIX NOPO — CHIMUMTOB. OcoOplli HHTepec MpecTaBAeT PranbKa HM} 
KPeMHHCTHIX MOpOA (CHIHIHTOB). B cocTaBe 3TOM raJibKH MO MHKPOCKONOM) 
KPOMe MMHepaJIOB KPeMHe3eMa, KOTOPble ABJIAIOTCA MOPOOOOpasyioulMMu, B He} 
3HAUMTeJIbHOM KOJIMY¥eCTBe HaG/OMalOTCA YeWYHKH CepHIHTa, PIHHHCTHIX MHf 
HepaJiOB, MHPHT, THAPOOKUCH x*Xeesa H OOJIOMKH WIM Weble PaKOBHHbI CHJIbHY 
M3MCHEHHBIX (3aMelILeHHbIX BTOPHUHbIMH MHMHepaiaMH) OcTaTKoB (cbayupl. Ua 
BCTpeyaloTca OCTaTKH paMouapul. 

Ilo ynaouennol (6pycKkosuguoli) cbopmMe u TeMHO-cepoMy UBeTY raJIbKH A) 
KPCMHUCTHIX MOPOA (CHIMUMTOB) OTAMUAIOTCA OT APyrHX rasleK, B TOM yHCVe U OF 
KpeMuHeBol raJIbKH. B mocuegneli ocraku cbayHbI He OOHAapyxKeHb. . 

Kpemancrpie Moposbl (CHMUMTEI) C OCTaTKaMH PaqMoApull HM CHHKYyaMip 
ryCox onucanpt H. B. Jlorsuneuko u H. JI. Pemernsaxom (11) 13 HuxKHero Kapp 
6ona toro-sanaluol oKpaunbi JlonOacca (30Ha Ge ConocraBeHue CHJIMILHTO | 
STO BOI C PaIbKOH US KPeMHMCTHIX MOpO, BecbMa YacTO BCTpeyatomtelic:) 
B KOHTVIOMepaTax HM rpaBeIHTaxX MpOXOPOBCKOM 30HbI, YKa3bIBaeT Ha UX GOMbILOL 
CXONCTBO, KaK IO MHHepaOru4eCKOMy COCTaBYy, CTPYKTYPHbIM MIpH3HakaM, Tal 
HM NO OCTaTKaM pafMoApHli. Takoe CxocTBO JaeT OCHOBaHHe MpesnosmaraTEl 
UTO OOMbIat YaCTb raseK OOpas0Balacb, NO-BHAMMOMY, 3a cueT paspyWeHE| 
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KPeMHHCTHIX Tlopog (cHMuHTOB) 30HbI Cye. Haxomyenue B KOHTJIOMepaTax H 


rpapesuTax IpOXOpOBCKOM SOHbI PaJIbKH H3 KPeMHHCTbIX MOPOA C OCTAaTKaMH pa- 
JMOMApHH CBHJeTebCTBYeT O TOM, YTO B MepHO UX OTOXKeHKA MPOM3OUeN 
pa3MbiB Gosee JpeBHUX TOPH3OHTOB HMKHErO KapOoHa. Haxoxyenwe Takou 
TaJibK#, BMecTe C ApyrumMu takTaMM (OOJIbIMaA MOUIHOCTh NOpod, HaKOMNHB- 
WHXCA 3a CPaBHUTebHO HeMpOMOJMKUTeIbHOe BPeMA, WAKIIHYeCKOe CTPOeHHe 
TOJUH H ip.) YKa3blBaeT Ha TO, YTO C TpadoBckoro BpemeHH B JlonellKoM 6ac- 
celine Hava MpOABAATDCA MHTeHCHBHBI€ TeKTOHMYeCKHe (KOseOaTeJbHBIe) 
JIBH2KeHH A. 

Vizyyenve KOHTIOMepaTOB H 3aKJIIOUCHHOH B TaibKe (ayHbl HeCOMHEHHO 
MpelcTaBAeT OoIbWIOH HHTepec MIA pellleH4A BOMpoca 00 HCTOUHHKe CHOCA, 
Wi CuleOBaTeJIbHO — XapakTepe Mopoy MMTaIolleH NPOBMHIMU, a TaK*Ke WA U3y- 
‘YeHHA TeKTOHHUeCKHUX JBHXKeHHH WM MameoreorpauyuecKoH OOCTaHOBKH. 

B coctape TAKeNOM (bpakWMH OTMOMKeHHH MeCUaHO-FIMHACTOM TOMA BepXx- 
Hero BH3e MpeobMalaoT PyAHbIe MHHepasJIbI H COMbI. M3 akleccopHbIxX MHHEepa- 
JIOB Ha MepBOM MeCTe CTOAT WHPKOH, TYPMAJIMH, PYTH M WMMHeIb, 3aTeM CIe- 
yly1oT anatur, cibeu, OpyKut (cm. Ta6a. 1)*. pyrue Munepasibl BcTpeyatorca ped- 
KO WIM B BUe CMHMYHbIX 3ePeH, a TAKHe MHHEePaJIbl, KAK JMCTeH, CHJIJIMMaHUT, 
CTaBPOJHT, pOroBad OOMaHKa H Jp., WIMPpOKO pacnpocTpaHeHHble B Noposax KPH- — 
CTaJJIMYeCKOFO MaCCHBa, B TePPHTeHHbIX OTJIOMKeHHAX BePpXHerO BU3e He OOHA- 
pyxkenbl. [panaTbl H 2MHAOT BCTPeYeHb! B OrPpaHHYeHHOM uNCJe OOpasoB. Bosb- 
IIHHCTBO 3epeH (20 60%) ycTowuHBbIX MHHepaJIOB HMeIOT MOJTYOKaTaHHY!O HU XO- 
powio oKkaTaHHy10 opmy. Bce sTo cBHeTebcTByeT O HEOMHOKPaTHOM NepeorT- 
JIOMKCHHM OOJOMOUHOTO MaTepHaJla, 3a CueT KOTOPOrO OOpasoBalIHCb OCcalKU 
MeC4UaHO-FIMHUCTOH TOJIMIM BepXHero Buse OacceliHa p. Kaabmnyc. 

BecbMa WHTepecHbIM WIS OMpedeseHHA MCTOUHHKa CHOCa MHHepasiOM AB- 
JIAeTCA WinMHeb. KomuyuecTBo KpacHo-Oypou WinHHeIH — NuKOTHTAa (MOKa3aTesIb 
MpesoMieHHA B Mpeqenax 1,99 < N < 2,06), nocreneHHo yBemM4HBaAch BBepXx Ff 
m0 paspesy TOM, Jocturaer 17% coctaBa TAxKeNOn Ppakwuu. Kak ormeuatoT § 
A.T. Berextun (°), A. MW. Bunuenn(*), P. B.Muabuep (19) u ap., wmuHesb, B TOM & 
yucule H MHKOTHT, B KOPCHHOM 3aJleraHHH Yallle BCerO BCTPeyaeTCA B OCHOBHBIX fe 
U YJIbTPaOCHOBHBIX (OJIMBHHOBBIX) Moposax. Hepeyko ona Takxe NpucyTCTBYeT } 
B KOHTAKTOBO-MeTaCOMaTH¥eCKHX OOpa30BaHHAX Cpe JOJOMHTOB HM MarHe- & 
3MaJIbHbIX H3BECTHAKOB. 

V3 IIpuasosckoro KpucTasIM4uecKOrO MaCCHBa YJIbTPaOCHOBHble MOpOBI fl 
onMcaHbl MHOrMMA aBTopamu (?, 1”, 18). MH. C. Ycenxo (!8) cpequ munepasos } 
aMPuOOMTH38HpOBaHHOrO MepugoTHTa us Sanaqnuoro IIpHasopba ormeuaer if 
B KauecTBe akWecCOpHOrO MHHepavla TakxKe HM WNHHeNb. Takum OOpasom, nocTaB- 
U{HKOM IWMHHeIM CYKUIM TlaBHbIM OOPa3s0M, OCHOBHbIe HM YJIbTPaOCHOBHbIe 
NOpOAb! (MepHAOTUTHI, MMpOKcenuTHI HU Ap.) IlpHa3s0BcKoro maccuBa, BO3MO%KHO 
OcafOuHble MOpOMb, OOoraljeHHble MHHepallaMH TPYMibl WMMHeIM, WH KOH- 
TAKTOBbI€ H3BeCTHAKH. 

Hsyuenne MHHepadlorMuecKkoro cocTaBa OTO%*KeHHH rpa6oBckoli uw mpoxo-f 
POBCKOH 30H MOKa3bIBaeT, UTO STH OTJIOXCHHA MO pacpekemeHHio B HUX akilec-hy 
COPHBIX MMHepaJlOB OTHOCATCH K eAMHOH TeppHreHHO-MHHepasormuecKkol mpo-f 
BHHUMM. OTHOCHTeIbHO BbICOKOe CoOsep2KaHve MoNeBbIX wMaToB (qo 20%),/) 
2*KeMeZOCOMeP2KallUX (UBETHBIX) COA YKa3sblBaeT Ha OMBO0CTb HcTOUHUKA cnoca.)p 
Cpapnenne MHUHepaOrMyeckoro CocTaBa NOpok rpaooBckol Mu MpoxopoBcKorpe 
30H C TaKOBbIM MOPOR BO3MOXKHO! 061acTH CHOCa IPHBOAMT K BHIBOLY, UTO O60 fe 
MOUHbIM MaTepHasl B KOHWe BepXHeBMselCKOrO BpeMeHH NocTynal B OCHOBHON 
c JIpuasosckoro KpHcTasM4ecKOrO MaCCHBa, XOTA M He BCe MMHepadibl, BCTpef 
yaloluwuecaA B KPHCTaIMyeckUx nopofax [IpuHasopba, Kadmrolaorea B OTMOKe kt 
HHAX BepXHero Buse. PacnolaraBladca BOIU3H OOacTH ceqUuMeHTalMn cyl 
OKa3bIBaJIa NOCTOAHHOE TO OovIbillee, TO MeHbIllee BIMAHMe Ha OcalKoHaKkomeHHell 
0 UeM CBUeTebCTBYeT OOMIHE PAaCTHTEMbHbIX OCTATKOB B OGJIOMOUHBIX Mopoga’l } 
M TeppHreHHOM MpHMecH B U3BeCTHAKaX. OONOMOUHDIM MaTepval B npenesth | 


“ B rao. 1 npmeeyena TombKo HeOosbllat uacTb UCCeOBaHHBIX OOpaslon. 
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;oro-3allaqHoH OkKpanubt JLonOacca, BO3MO%KHO, TakxKe MOcTyNal u c ceBepo- 
sanaqnuon yuacth YkKpaunckol KpucTaIMYeCKOL MITE. 

OdeqHeHHbIM MuHepasorMuecku cocTaB TxKeNol :pakiMn, BbICOKOe Mpo- 
IeHTHOe COMepHKaHHe XOPOUWO OKATAHHbIX AKILECCOPHbIX WH NOposooOpasytoulu“x 
MHHepaJIOB, BeCbMa He3HaUHTeIbHOe KOJIMYeCTBO pellleTYaTOTO MUKPOKJIMHA, 
yacTO BCTpeualouleroca B KOPeHHbIX Mopogax IIpnasopba, HamHuve B cpesHe- 
SePHHCTHIX H KPYMHOSePHUCTHIX NecuaHuKax Oosbiuloro KomMYecTBa (no 20% 
HM Oosee) OOMOMKOB TOPHEIX MOpok ocasounoro MpoucxoxKeHuA, a Tak»Ke 
NpHCyTCTBHe B OTMOKCHHAX BeEPXHeFO BH3e TaIbKH M3 KPeCMHUCTHIX NOpo (cu- 
JMMUTOB) C OCTATKAMH palHOAPpH, BeCbMa CXOAHOM No MMHepanorMueckOMy 


cocTaBy HM ocTaTKaM (payHbl C KPeMHUCTHIMH NOposamu 30ubI C)e — Bce 9TO NO- 
KasblBaeT, uTO Ha IIpuasoBCKOM KPHCTaJJIMYeCKOM MaCCHBe B  BepXHEBH3eHCKOe 
BPe€MA Pa3MbIBaJIHCb B OCHOBHOM OCaOUHble MOPOLLI, BKIIOYad u Oosee [peBnue 
TOPH30HTbI HHKHerO KapOoua KM JeBOHA, KOTOPBbIMH Obl] NepeKpbIT MaccuB. Oj- 
HOBPeMeHHO, HO MO-BHJMMOMY B MeHbIMeH Mepe, MOLBepraylucb pa3pylieHH1o 
H3Bep2KeHHbIe H MeTaMop*uyecKHe Noposbl (rpaHuTb!, pasIM4YHOrO posa TuHeilicpl 
M OCHOBHbIe MOpOsbl), BbICTyMaBlIve Ha JHEBHY!O NOBEPXHOCTb B_ OTJCJIbHbIX 
S9PO3MOHHBIX *Ke00ax. Pa3sMbiBaJIMCb TaK2Ke H KBapleBble XKMJIbI, 3a CUeT KOTO- 
PbIX OOpa30Baslacb radibKa W3 MOJOUHO-Georo *KHIbHOrO KBaplla. TanbKa u3 
KBapUMTOBHAHEIX HM ApPyrHX MecuaHuKOB, BCTpeyalollancA cpelH OTMOKeHHH 
BePXHero BH3e, OOPas0Balacb, NO-BHAHMOMY, 3a C¥eT pa3spyWleHHA MOpoy je- 
BOHA. 

Ilourw nomHoe OTCYTCTBHe WINHHEIM B HHYKHEH YaCTH MeCuaHO-rIMHUCTON TOJI- 
WH TakKe corlacyeTcA C BbIBOJOM O TOM, 4TO Ha IIpuHa30BCKOM KpucTaJJIu- 
YeCKOM MaCCHBe B BEPXHEBH3eHCKOe BPEMA Pa3MbIBaJIHCb B OCHOBHOM OCajlOUHble 
nopognt. Ilo Mepe Bo3jbIMaHHA KPHCTaJIJIMYeCKOTO MaCcCHBa HM BCe Oo/IbIlero pa3- 
PylleHHaA ocaouHOrO MOKpoBa Bce OoJIbIe NOABepraslucb pa3sMbIBY H KPHCTaJ- 
JIMUeCKHe NOPOAbI, B TOM UHCIe OCHOBHHIe MU YJIbTPaOCHOBHbIe. O6 STOM Tak2Ke CBH- 
JeTeJIbCTBYeT TOCTeMeHHOe YBeMYeHNe COepKaHHA MOMeBbIX WINaTOB HW MHHe- 
paJioB rpynnpr co]. 

TakuM oOpa30M, 1Ox%KHaA pana BepXHeBH3eHCKOrO MOPA, KOTOPOe TO 3a- 
JHBaIO, TO ocTaBlAO JloHelkuh OacceHH, Mpoxo_ua (B Mpewenax onncprBae- 
Moro paliona) BJOb ceBepHoro cKIOHa [Ipua3oBcKoro KPHCTaIMYeCKOrO Mac- 
CHBa, KOTOPbIMf C KOHI[a BepXHero BU3e Hava CJY2KUTb OOMACTbIO cHOca. Oco- 
Oe€HHOCTH HIoWlaHoro pacnpeyemeHHaA KapOOHaTHbIX HM YIJIMCTBIX TOpO, Bepx- 
Hero BH3e Ha 1oro-3analHok oKpanue JlonOacca (yMeHbLUeHHe B CeBepO-3alaHOM 
HalpaBJleHHH MpocsoeB KapOOHAaTHbIX MOpO HW yBeMHYeHHe MWacTOB yrsia) 
NOKa3biBaioT, 4YTO HacTyMweHve MOpsA B Mpefebt JLoHelwKOH TeocHHKJIMHaIM 
MpOWCXOAHIO C BOCTOKa H CesepO-BOCTOKa. 


XapbKOBCKHHi TocyapCcTBeHHbIM YyHHBepCHTeT Iloctynuo 
uM, A, M. Topbkoro 9 V 1957 
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LEO/JIOCH A 


H. A. APHATUEHKO 


HEOFEHOBOE YIPJIEHAKOMJIEHHE 
B BACCEMHE HM)KHEDO TEYEHHS p. AJIJAH 


(ITpedcmaeaeno axademuxom J. B. Haauekunoim 4 1X 1957) 


B pe3ybTate reoJIOorocbeMOUHbIX paooT CTpykTypHO-KapTorpacu yeckoro Oy- 
PeHHA HW PpasHOOOpasHbIX TeMaTHYeCKHX HCCIeEAOBAHHH, MpOBeeHHbIX B Mocey- 
HHe MATb-WeCTb JIeT, YCTAHOBJICHO, YTO OTJIOReHHA HeOreHa PacipocTpaHeHbl 
Ha OOIWMPHOH MIoWayqW B HH30BbxAX p. Anau, a Takxe mo p. Jlene u ee eBLIM 
mpuTokKaM — pp. KexKkeme, Xanuamp, Cutre (puc. 1). Ocaaku HeoreHa 3ase- 
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Pue. |. O630pHaa reomoruueckaa Kapta Hwxkne-Angauckoli yrnenocuoli mo- } 
maqu. /— yerpepTMunse amqmopuanbubte 1 AJJNOBHAIbHO-O3ef HbIe OTIIOMKeHUA, u 
2 — ueTBePTHUHble MIALMAIbHBIe OTAOKeHUA, 8—oTMOKeHHA HeoreHa, 4—orTa0- 
*KCHHA HWKHETO Menka, J — OTMOMKeHMA BepXHeli cpequelt roppt, 6 — orno- 
*KCHHA MepMM HM TpHaca, 7 — yuacToK CTpyKTypHO-KapTMpoBouHOroO OypeHua B 


patione Huxue-CpagpnxcKott aHTHKMHatH, § — Hamckaa onmopHana cKBaxuHa, 
9 — CKBaxuHb! Ha Mpocbanax Tangunckom, Basyuuckom u TaTTHHCKOM 


es] 


raioT Ha Pa3MbITOH NOBEPXHOCTH }OPCKUX HM HHKHEMeOBEIX MOpoy u mepeKppi- |fa 
BalOTCA YETBCPTHYHPIMH AJVIIOBMAJbHO-OSePHBIMH, aJIJIOBHaJIbHBIMU, a B mpaBo- |p 
Oeperxbe Anjana M eqHuKOBEIMH O6pa30BaHHaMn. | 

Pa3pe3 HeoreHa HayMHaerca TomMel NecKOB C AMHSOBHAUBIMM CKONMeRHAMH |i 
MH TOHKHMH MpOCJlOAMM TavieuHHKa B ee OCHOBaHHH. Tlecku momeRoutnaToBo- 
KBapIeBble C HEOO/bINON, HO MHOP a 3aMeTHO! MPHMeCbIO CMOLMCTEIX MHHepasios, ‘fit 
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2K@JITOBATO-Cepble. Cepble, TIOXO OTCOPTHPOBaHHble, B OCHOBHOM cpelHesepHu- 
cTbIe, YaCTO C PacceAHHOHM B NOpOse raibkOH KBapila M KBapIUTOB. CONCTOCTb 
KOCad, 4YaCTO HeoTueTIMBaA. DayHbl He OOHAPY2X*KeHO; pacTuTesbHuble OCTaTKU 
NIpeACTAaBJIeHbI noOy peBiliuMu KPYNHbIMH OOJOMKaMH jpeBecuHbl. MounocTb 
MeCuaHbIxX OTJIOXKeHHH B HM*KHEM TeYeHHH p. Tanya mpesnituaer 150 mM, B palione 
noc. Ycrb-Tatra OypenueM BcKpbiTo 212 mM sTux NOpoy, B HHXKHeEM TeveHHH 
p. Sanagquon Tpagpiru 381 . 

Bpllle NOKUTCA BeCbMa XapaKTepHad TOMMa NepecwavBanuaA mecKOB, Mpe- 
o0Naqawlulux B paspese UM ONM3KUHX kK BpIMeOMMCaHHbIM, aJIeBPHTOB, aJleBpH- 
TOBBIX [VIMH HW cla6o yruiePHUMpOBaHHbIxX yrueH. AmeBpUTOBbIe MIMHbI HM aJleB- 
PUTbI OObIeH YaCTbIO TeCHO CBASAHbI C MWWaCTaMM YIJIA; aJleBpHTbI Cepble WIM 
XKeITOBATHIe C MPHMeCbIO FIMHMCTOrO HM MecuaHOro MaTepHada. SauacTy1o B HUX 
HaOsioJaeTcaA MeKasd KOCAA, BOJIHHCTaA WIM TOPH3OHTAabHad CnoNcTOcTb. Cpe- 
IM TIMH, MpeHMylecTBeHHO KaOJIMHOBBIX, BCTpewaloTCA Kak MecuaHo-asleBpu- 
TOBbI€, TAK HM TOHKOOTMYyYeHHEIe pasHocTn. IlBer riMHUcTHIX MOpox Oouee TeM- 
HbIM: CepbiH, 3e/leHOBaTbIM, HHOra Oypplt wu yepHEI. Murepecnpimu o6pa3o- 
BaHHAMUM ABJIAIOTCA YIM OU€Hb HH3KOM cCTemeHH yruietbukalluu, s3aeraouue 
B Bue MiacTOB H JMH3000pa3HbIX 3amexKeH. MortHocTb. yrileHOocHOH TOJIML 
YBeJIMUMBaeTCA Ha CeBep, MOCTHraA MAaKCHMaJIbHOH H3BeCTHOH BeHUHHbI 305 MB 
HA2KHeM TeyeHuH p. SananHor pagpiru. Kory or p. Anjgan, B cBa3u c yYeTBepTuYy- 
HbIM Pa3MbIBOM 3TH MOHOKJIMHAIbHO 3aJleralollMe OTJIOXKeCHUA MOCTeMeHHO BBI- 
KJIMHMBatoTcs. Huxkuaad Oe3yrouibHad HM BePXHAA YIvleHOCHad TOMUIM, CBA3aH- 
HbI€ MOCTeMeCHHbIM MepexOJOM, MpeCTaBIAIOT CAHHbIM JMTONOrHYeCKHM KOMNVUIeKC 
MOLHOCTbIO Gosiee 680 M, BbIAeICHHbIM HaMM KaK TaHJMHCKaa cBuTa. Bo3pacrt ee 
OOOCHOBbIBAeCTCA MHOFOYUNCJICHHbIMA JAHHbIMH CHOPOBO-MbWIbIeBLIX AaHaJIM30B, 
yTO no3sBomuso A. ®. Ppalkunont YCTaHOBMTb XapakTepHbllt [iA ITHX OTJO- 
2KeHHH MMOLEH-MJIMOMeHOBHIM CiIOpoBO- MIbIIbIeBOH KOMMIeKC. 

HenocpeycTBeHHO Ha YIJIeHOCHOHM TOMe TAHLHHCKOH CBHTbI 3aleratoT cpel- 
He- H MeKO3EPHUCThIe MIOXO OTCOPTHPOBaHHble CBETJIO-Cepble, *KeJITOBaTO-Cce- 
pble, 3eJIeHOBaTHIe, *KeITHIe H Oypble MecKH C rpyObIMH paCTHTeNbHbIMM OCTAaT- 
KaMU, IIpWMecbiO rpaBuA HW pacceAHHOM FasIbKOH; BCTPeyaloTCA JIMH3bI TpaBe- 
JIMTOB WM raJiedHMKOB, B COCTaB KOTOPbIX BXOMAT TaJibKM KBaplla, KBaplUTOB 
MeCuaHHKOB, KBaplleBbIX Mopdupos, nopdupuTos u up.ATeBpuTbI W PAMHbI UMeIOT 
orpaHvyenHoe pacmpocTpanenne B BUe peAKHX JIMH3OBHAHEIX Tpocsmoes. 

JluTomoruyeckHif O6MK STHX NOpOA, pe3sKHH KOHTAKT Cc NOACTHAaIOULHMH 
YIVICHOCHBIMM OTJIOXKeHHAMU, UaCTble CKOMICHHA Y KOHTaKTa rpy6o3epHUucToroO 
MarepHalla M KPYMUBIX PaCTHTe/bHbIX OCTATKOB YKaSbIBaloT Ha YCHJIeHMe JBH- 
KeHUH BOAHOL Cpebl H, CeMOBATebHO, Ha BeEPOATHBIM PasMbIB Nepel HakoMe- 
HMeM MecuaHbIx orioxenuit. Mx MoulHocrb, mo-BuqumMomy, Jocturaer 140— 
150 m. Tlecuaupie oTs0xKeHuA BbIIe CMeHAIOTCA MecuaHbIMH HW MecuaHo-aleBpH- 
TOBbIMH CePbIMH, HHOFa 3eIeHOBATIMM MM TOs yOoBaTbIMM TiHamu. BepxHaa 
yaCTb pa3pe3a COX%KeHAa PbIXJIBIMH XKeJITOBATO-CepbIMH MeCUaHHCTbIMH aJleBpH- 
TaMu. Yka3aHHblit KOMMIeKC MOCcMeTaHAMHCKHX NMOpPO oTBeYaeT BTOPOMY CpaB- 
HUTe@IbHO KPYNHOMY 3Taly OCaqKOHaKOMJICHHA -M BbIeJIeH Kak Oa MHCKasA CBT. 

CnoposBo-nMblibleBoH aHaJIM3 NecuaHbIX OTJOKeHHM STOM CBUTHI H OOHApy- 
2KCHHbIe B HUX WIMWIKA XBOMHbIX WH. NOAbI opexa (onpegenenua A. H. Kpuuito- 
dosuga u M. H. Kapapaesa) cBUeTebCTBYIOT O HECOMHEHHO TJIMOMeHOBOM BO3-' 
pacre 23THX Mopoy. OrHeceHuve K MJIMOWeHY PIMHUCTO-asleBPHTOBbIX OTO*KeHHH 
BepXHe “YacTH OaATMHCKOM CBHTbI MOKa elle ClaOo OOOCHOBAaHO CIOPOBO-MbIIb- 
Me€BLIMH aHasIM3aMH eMHUYHBIX OOpa3ioB. 

B ormoxXeHuAX HeoreHa OTUETIMBO BEIPaxKelia WHKIMYHOCTS B BAe 3aKOHO- 
MepHOro YepesOBaHHA B paspese ONpeMeMeHHbIX JIMTOMOPMYeCKUX KOMIJICKCOB 
4 TuNo0B nopogx. Kpynupimu waksamu I nopayKa, WIM MaKpOWMKJaMi, ABAIOTCH 
BBIJeJIeHHbIe MO STOMY MpH3HakKy TaHJMHCKaA WM OaArHHCKaA CBHTbI, CTpoeHue 
KOTOPBIX BbIABJIAeT pasM4Hble OOCTaHOBKN (OpMHPOBaHUA UX HMXKHeH MU BEepx- 
Heli uacTeH, B CHJIyY KPpyNHOH MepMOAMYHOCTH OCaKOHAaKOMJeHHs. 

MakpolukJIbl OTYeTIMBO PaCWIeHAIOTCA Ha HECKOJIbKO WHKJIOB HH3IIMX M0- 
PALKOB, pasMUHbIX MO TaKMM MPH3HaKaM, KaK MOIIHOCTb UM CTPoeHue. 
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Iluka I] nopsqKa mpegcrapasioT coOol YacTH MAKPOMMKJIOB MOLLHOCTPIO 
90— 140 m. Onn TakxKe ABMAIOTCA CJIOXKHBIMM HM COCTOAT U3 MOCTATOUHO MOLLHOM 
MauKH MeCKOB, 3aJlerarolleli B OCHOBAaHMM, H WBYX-TpeX BbIINeeKallMxX Mavek 
yepeOBaHHA MeCKOB, aJleBPOJIMTOB, TIMH, a B TaHAMHCKOH CBHTe M YIvieH. 
B 9rux KOMMMeKcax B CBOIO OYepeMb BbIMeIAIOTCA MeIKMe «3JIeMeCHTAapHBIe” 
unk II] nopsaka mMoutnoctpio 18—42 M, mpescTaBsAroulMe co6ol MocieloBa- 
T@JIbHBIM PA, HeCKOMbKO JIMTOreHeTH4eCKHX THMOB Nopox. Huxkneu rpanuwer 
3TUX WMKJIOB OObIMHO ABJIACTCA NOBEPXHOCTb 9PO3HOHHOLO Pa3MbIBa. Tlecku B oc- 
HOBAHHM WAKJIOB MOXO OTCOPTHpOBaHbI, YaCTO COJepAaT rabky, rpaBul, oO- 
JIOMKH CTBOJIOB H BeTBeEM JepeBbeB H HMEIOT KOCYI0 CJIOHCTOCTb THMa «BPCMCHHBIX 
nmoToKoB». Bpriiie meCcKH CMeHAIOTCA aJIeEBpHTAMM HM TIMHAaMH, OTJIOKMBINMMUCHA 
B YCJIOBHAX Ca6oH MOABYHXKHOCTH BOAHOM Cpefbl, a 3aTeM YIJIAMH — OTJIOXKE- 
HHAMH TOp@AHBIX OonoT. IIpu oTcyTcTBHH yruieH WHKJ 3aKaHYMBaeTCA NMOpo- 
jlaMu, HavOomee TOHKO3eEPHHCTbIMH JIA JaHHoro «HaOopa». B BepxHel yacTH 
HeKOTOpbIX WHkKIOB II] nopsaKa TaHAMHCKOM CBUTbI HaOMOMaeTCA ABYX- MIM 
TpexkpaTHoe vepesoBaHve yruieH WH ITIMHHCTO-aJleBPHTOBbIX MOpog. 

[luKM4NOCTh pa3JIMUHbIX MOPAKOB, OCOOeHHO OTYeTJIMBaA B YIrJI€HOCHBIX 
OTOXKCHHAX HeOreHa, MOZSBOMAeT NOMOUTH K Ooslee eTaIbHOMY PaCcuJIeHeHHIO 
paspe30n wu Ux Gomee OGOCHOBaHHOMYy comocTaBseHHIO. Kpymnble MWHKVJIbI, 
BbIJep2xKUBaIOMMecA Ha GOOvIbUIOH MNOMWaM, ABIAIOTCA JMTOCTpaTHrpaduye- 
CKHMH NMOfpaskeseHHAMM pa3pe3a Ha BCeH TeppHTOpHH HeoreHoBoro yruie- 
HaKOMIeHHaA, Gomwee MeJIKHe MOXKHO HCNONb30BaTb Ip pacwleHeHHH paspe- 
30B OTJI@JIbHbIX YPOJIbHbIX MeCTOPOXKTeHHH, a CaMble MeIKHe— B Tipeyesiax He- 
OOJIbIIMX YUAaCTKOB, HallpMMep WaXxTHbIX NoveH. 

B cTpykTYpHOM OTHOWI€HHH BbIMNOJHeHHaA HeOreHOM BiaWHa OTHOCHTCA | 
K 10ro-BOCTOdHOH “actu IIpuBepxonHcKoro KpaeBoro liporH6a. Ha meBobepexee | 
p. Aula, BO BHellIHel 30He Mporn6a, OTIIOKeHHA HeEOreHa 3aeratwT 6e3 KaKHX- 
JIHOO HapylWeHH Cc NOJIOTHM MOHOKJIMHAJJIbHBIM MakeHHeM K ceBepy MOA yrvioM 
20—30’. Ha npasom 6epery Auflana, B WeHTpasIbHOM YacTH Mporu6a, OTMOKeHUA 
HeoreHa YUaCTBYIOT B MIpepbIBHCTOH CKJIaquaTocTH. 

OyHOoH 43 HaHOolee H3YYeEHHBIX CKIaOK 9TOTO paloOHa ABIAeTCA IIMpOTHAaA 
AaCHMMeTPH4HaA AHTHKJIMHalb B HHXKHEM TeyeHHH p. GanaqHoH Tpaypirn 
(A. Tl. Msaxos, B. B. KonctanTHuos 4 2p.) 21MHOI OKONO 40 KM, B Ape KOTO- 
pol BbIXOJAT HH2KHEMEJOBbIe NOPOAbI C yrulaMH MayeHHA, HeNofaseky OT cBOa 
CTpyKTypbl JocTuraiouyumy 30—40°. Tlanenve orsoxenuii Heorena, Clararoulux 
TOJIbKO KPbIJIbA CTPYKTYypbi, MocTuraeT 30—35°, HO c ylasleHHeM OT CBO,a ObI- 
CTpO BbINOaxKHBaeTcA No 1—2°. YcenoBpua 3aseraHHA MeIOBLIX H HeEOFeHOBBIX 
OTJIO*KEHHH, YCTaHOBJeHHbIe Ha Hyoxkue-lpasbnkcKkol anTHKIMHaIH, CBHJe- 
TeJIbCTBYIOT O €€ Pa3BHTHH KaK B Dpollecce HEOreHOBOTO OCaKOHaKOMIeHHA, 
TaK WM No3qHee. Kpome Toro, Ha Mpapobeperxkbe p. Aan M3BeCTHbI Be KPYNHBIX | 
CKJla\KH WH HECKOJIbKO HeOOJbIUMX NOHATHH, Mle CKaqyaTble HapyWeHNA B HeO- [ 
reHe MPOABAIOTCA OCTaTOUHO OTYeTIMBO. B cBeTe BCeX 3THX JaHHBIX BBIPH- | 
COBbIBaeTCA JO CHX NOP HeH3BECTHHI H elle ca60 H3YUeHHbIM 3TAM TeEKTOHHYe- 
ckoro pasBuTua IIpuBepxosHba, BHAMMO OXBaTHIBAIOUIMH MHOWeH, MIMOUeH 
HM [[peBHeyeTBepTHYHOe BpemMaA. 

Hemaspii HayuHbilt HHTepec HM U3BeECTHY1O MpakTHYeCKYIO WeHHOCTb mIpeqcTaB- 
JIACT YIVIEHOCHOCTb, YCTAHOBJICHHaA B OTMOMRKeHHAX HeOreHa. 

Byposbie paOorbl NoKa3biBaloT, 4TO YrIeHOCHaA TOA BbIepxKUBaeTCA 10 
MafenHio WH MpocTupanhio Ha paccrosnuu 70—80 km, MpHuem rpaHullb ee pac- 
MpOCTpaHeHHA YCTaHOBUTb He yaslocb. B HanOomee MOHbIX paspesax, B HH- 
S0BbAX pp. Tangpt, Tarts u San. Ipagpiru, B nactoslee Bpema OypeHvem ycTa- 
HoBJeHO OT 10 no 15 yroubHbIx MacToB MouHocTEIO oT 1,0 70 26,0 mM. CymMapHaat 
MOINHOCTbh YI B YIVICHOCHbIX OTMO*KeHHAX ocTuraeT 46,0 mM, a Koscdpuuuenr | 
yraenocnocta 18%. BowbuiMHcTBoO BbIABJIeHHBIX TOPH30HTOB yruleHakonenua |} 
MPOCC*KHBAeTCA Ha JeCATKM KHJIOMETPOB, MPH OOmeH TeHeHWMN K yBeIMYeHMIO | 
KOJMMECTBA H MOMIHOCTH YFOJIbHBbIX IWIaCTOB B CeBepHOM HalpaBsenun. Cpemn | 
YMOJIBHBIX IJlaCTOB BCTpeyaloTCA KaK CJIOXKHbIe — W3 HECKOMbKUX WayeK, Tak 
u mpoctste. Iociequne oco6eHHo xapakTepHb! [via ceBepHol yacTH noma 
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(San. Tpagpira). Mousoit nacros yrs B GoubuMHCTBe CUY4aeB ABJIAIOTCA PIH- 
HbI HW aJlCBPHTbI, B KPOBJe YaCTO 3aJleraioT MeCKH HM OTYETJIMBbI ABJIGHHA 9PO- 
3HOHHOrO pa3MbIBa. 

Yrs, pacnpocTpaveHHble B OTJOXKEHHAX Heorena, NO BHELIHEMY BLY Hano- 
MHHAIOT YIVIOTHEHHBIM TOP) WIM CKONeCHHA NOGypeBuINX OGJIOMKOB J[peBeCHHBI. 
User yruiei Oypbilt niu TemHo-Gyppiit. 30m HepoBublii c WepoxoBarToii NOBep X- 
HOCTbIO, Ha KOTOPOHM Cpe MaTOBOPO OCHOBHOLO BelllecTBa HHOFa OTYeTIIMBO BbI- 
JeAIOTCA JIMH3OUKH TYCKO-OlecTAlero BUTpeHa. Ha nopepXHocTax HacJoe- 
HHS B HEKOTOPbIX Pa3HOBUAHOCTAX YTV BUAHI HeOOMbINMe (parMenTH THMMY- 
Horo dosena. Bce yr HHTeHCHBHO OKpallMBaloT pacTBop eKOH uesouN B Oy- 
pbIH UBeT HM MatoT Ha PapPoposolt nmactruHKe cBerso-6ypy1o uepry. Ilo muxpo- 
CTPYKTYPe BbIMeNAIOTCA APeBeCHHHbIe HW CMeWIAHHble JIOPeHb!, a TakxKe KJlape- 
HO-JIOpeHbI WH AIOPeHO-kKslapeubl. 

C reneTHyuecko TOUKH 3peHHA OUeHb HHTepecHO coueTaHHe B STUX YIVAX. 
Ca60 H3MeHEHHBIX (PparMeHTOB J[PeBeCHHbI OCHOBHOTO BellleCTBAa C JIMH3aMU BUT- 
peHa M THMMUHOrO (103eHa, YTO MOXKHO OObACHHTb TOJIbKO TeM, YTO OOpasoBa- 
HMe BUTpeHa MH ro3eHa WM UX yrviepuKalluA ONepexaloT Mpollecchl O6yriMBaHunz 
BCe€X OCTAJIbHbIX CJlaraloulMxX YIrOJIb KOMIMOHEHTOB. 

O kauyectTBe yruieli MOXKHO CYAUTb NO pesyJIbTaTaM TEXHHYCCKHX HV 3JIeMeH- 


TapHbIX aHaJIH30B pxAjla mpo6 (cm. Taba. 1). 
Ta6muna 1 


c QE 
Ne I'ny6una oT6opa wis as Soom | Mi | SS aS ler+0y init Yaenbu. 
cKBa- T1po6, M Bec 
2KHHbI 
B MpouwenTax 
Huxue-Ipagpxckaa 1naA0omaab 

26 90—94 GIES} tlh 0,22 55,54 66,64 6,58 26, 35 5924 4,07 

26 225, 25—230,0 9,6 19,9 0,32 OSs 00m ODS 00) 6,88 25,93 6196 4,14 

26 285,0—291,0 10,8 6,27 0,14 52,80 | 66,70 6,62 26,55 6292 4,05: 

26 397,2—406,2 955 4,75 0,44 52,70 | 66,67 6,03 25,17 6396 ; 

25 44,50—19,75 10.5 6,00 0,14 54,63 | 68,79 6,37 24,50 6295 4,14 

28 164,0—167,6 9,8 11,52 0,38 DOM Ot LO) 7,37 20,00 6362 } 

TaHAHHCKHH npoOhuap 

153 56,55—58,60 9,54 | 39,36 0,34 | 65,82 | 64,70 7,410 27,90 7006 _— 
153 79,20 12,80 40,82 0,42 59,83 | 62,20 6,75 30,78 5593 _ 
153 108, 05—110,80 8,99 13,44 0,14 53,83 | 64,32 6,17 26,91 6316 _ 
153 124,05—121.55 OFa7 7 20,24 0,30 53,26 | 64,85 6,31 28,66 6154 _ 
153 123,85 9,18 16,47 0,44 54,65 | 66,40 6,70 26,58 6354 -- 
153 426,70 7,05 14,25 0,13 62,15 70,47 7,31 22,30 7081 _ 
153 144 ,40—143,80 | 6,46 | 42,86 0,29 57,52 61,64 7, 44 31,44 5494 -— 


CojepxkanHe BarM B yrsiax KoseOneTca OT 6,46 no 12,8%, 30a OOBINHO: 
mpucyrersyer B KomHuecTBe 6,00—19,9%, cepbl comep»xUuTCA He Goee 0,42%.. 
Burxogx, metyyux 52,70—65,82 % , TenuoTBOpHaa CnocoOHOcTb 5593—7081 kas/Kr. 
Comepxkanve yraepoqa B yraax 61,61 —70,17%, Bogopoga 6,03 —7,44% 
WM KHCOposa B cyMMe c a30TOM 22,30—31,14%. Ilo cBoemy TexHuuecKomMy H 93VIe- 
M€HTapHOMY COCcTaBY YIvIM NpHOsMxKaIoTCA K CaOOyriePUWAPOBaHHbIM YIJIAM: 
Apyrux Mecropoxkjennh CCCP u MoryT HcnOosb30BaTbCA Kak 9HEprerTHyeckHe. 

O 3amacax HeOreHOBbIX yruleH CceHuac MOXKHO CYHTb TOJIbKO OPHEHTHPOBOU- 
HO, HO Jlaxke JlasieKO NoKa He NOJIHbIe JaHHbIe CBHETEIbCTBYIOT O 3HAUHTEJIbHbIX 
pecypcax Hu»xue-AnjaucKol yrmenocHol noualtn. B uacrHocTH, AA ee He- 
OombIOM YacTH, B TOM WAM MHOW Mepe ocBellleHHOM OypeHveM, BepOATHHIe 3a- 
Macbl cocTaBJia1oT He MeHee 100 MJIPA.T, a BOSMOXKHbIe 3alacbl WIA MIOWLaqH B We- 
JIOM No-BHuMomy B 2—3 pa3a MpeBbmtuaroT aTy Wudpy. M3syyenne stor MiomlayA 
yxKe ceiiuac mpescrapiaer Gobo HayuHbI MHTepec H MpMoOperaeT MmpaKkTH- 
yecKoe 3HaueHHe. 

i IloctynnuJo 
eee anes Gc HS MMM ayy 
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Jlokaanp Akawemun Hayk ccCcP 
1958. Tom 118, Ne 5 


TPEOJIOPH A 


A. C. KY3HEWOB 


O CBA3H COBPEMEHHOPO PEJIbE®A TOBOJIbCKOrO PAHOHA 
C TJIYBAHHOW TEKTOHHKON 


(ITpedcmasneno axademuxom C. H. Muponoeoim 16 1X 1957) 


B To6OoubcKOM paliOHe B TPeTHUHbIX OTJIOKECHHAX BLIABJICH PAT OKAJIbHbIX 
TloquaTui. Ha geyx u3 Hux — Oscanunkospckom u AOalaKkcKoM — OplvIo Ha- 
yaTo riyOokoe potopHoe 6ypenne. MWecTb CkBaxKHH MIPOUWIH BCe OTOZKeEHUA OT 
YeTBEPTHUHBIX JO |OPCKUX MW BCKPbIIM PpaHuTH! PyHwameuta wa rryOuHax 2200— 
2300 M. 

IIpu paccmorpeHuu oTOx*KeHUM pa3sNHOHbIX TOPH3OHTOB Me30-KalHHO3s0sa OB- 
‘CAHHUKOBCKOrO (To6ombcKoro) MOAHATHA BbIABJIAeCTCA AHTHKJIMHAIbHBIN Xa- 
PpakTep CTPYKTYPbI H COBMaeHHe CBOAOB BO Bcell TOJIMLe Me3so-KaHHo30a. CrpyK- 
‘TYpbl NO Ooulee DpeBHHM OTJIOXKeHHAM Tropa3qo Kpyye UW MOCTeMeHHO BbINOIAa- 
2KHBalOTCA K BEPXHHM TOPH30HTaM. Takaa Ke 3AKOHOMEPHOCTh YCTaHaBJIMBaeTca 
JWJIA OM3KO PpacnosIOKeHHbIX SaBosoyKoBcKon HU IlokpopcKOH aHTHKJIMHaJbHbIX 
<TpyktTyp. Ilpocrupanve OBcaAHHHKOBCKOH CTPYKTYPbl MeHAeTCA C CeBepo- 


— 
Oscan- 
HUKOBO 


Mapteaweso 


Puc. 1. O63sopHaa Kapta To6ompeKoro pationa 


3allaQHOro B }OpCKOe HM HH2KHeMeOBOe BPeMA Ha CeBeEPO-BOCTOUHOe B BepXHEMe- 
Jiopoe M TpeTM4HOe Bpemsa. IIpocrupanue SaBogoyKoscKoro u IloKposcKkoro 
NOHHATHH MO BC€M OTJIOXKeCHHAM Me30-KaHHO30A CeBepo-BocTouHOe. Ecu a6- 
COJIOTHOE NOJO2KCHHE NOBEPXHOCTH (PyHaMeHTa KPOBJIM IOpbl WH HHXKHerO mena | 
B CKBa?KHHe Ne 5-P paccMaTpuBaeMoro NOJHSATHA Bole, YeM B CKBaxKUHE No 4-P, & 
TO aOCOuOTHOe MOIOX%KeHHeE KPOBH BepXHero mesa, Hao6opoT, B CKRaxKHHe 

0 4-P Bpmue, vem B CKBaxkuHe No 5-P. XapakTepHO Tak2Ke H3MeHeHHe MOULHOCTEell: 
MHHMMAaJIbHbIe MOLLHOCTH 1opbl (64 M) H HeoKoMa (467 M) B cKBaxnue Ne 1-P, 
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a alta ¥ ab6a (470 M) u Bepxuero mesa (436 m) B cKBaxknue Ne 5-P. Maxcu- 
MaJIBHBI€ MOULHOCTH Me30380A COXPaHAIOTCA Ha KPbWIbAX MOAHATUA (1opa 198 M, 
ant Hu amb6 494 mM, Bepxuuit Mew 461 Mm B cKBaxxuHe Ne 3-P, neokom 519 mM B CKBa- 
2KHHE No 2-P). Takum o6pa3om, ecm B Ope, HeOKOMe H MaweoreHe IIpeHMYLe- 
‘CTBCHHBIM POCT NOANATHA MpPOHCXOAM B palione ckBaxunb! Ne 1-P, To B ant- 
‘AlbOCKOe BPEMA, BEPXHEMEJIOBOe Hi MOCMeHH2KHEOMUTOMeHOBOe BpeMaA — B palo- 
‘He CkBaxkKuHbI Ne 5-P. Bee mepeuncdenubie OCOGeEHHOCTH CTaBATCA B 3ABHCHMOCTb 
‘OT PasIHUHOTO NOBeeHHA CPyHAaMenTa B palione cKBaxkKuHbI Ne 1-P u B palione 
‘CKBa2KHHbI No 5-P uw 3acTaBJIAioT paCCMaTPUBATb HeOOMbUIOe NOKasbHOe OBcsaH- 
HMKOBCKOE NOMHATHE Kak CaMOCTOATeMbHOe, a KaK OCHOBHOe — Goulee KpyrHoe 
4 


60 


30 


140) 
170 06. pasmosba 

200 
He 700 penepa a 

i.Zdl) 

bl] 


: 
Puc. 2 


TMOMHATHE, pacnomowenHoe K 1oro-wro-sanayzy, oT r. ToOombcKa (BOSMOXKHO Cy- 
I@CTBOBAHHe HeCKOMbKUX JIOKAJIbHBIX NMOAHATHH Ha done Oomee Kpynuoro). 
Ecaim Ha CTPYKTYPHOH KapTe, MocTpoeHHOw Mo nofouiBe penepa a (BepxHHit 
‘YcTOHUMBHIM MylacT MecdaHWKa B HM2KHEM OJIMTOlleHe), MOMHMO JOKasIbHOrO OB- 
CAHHHKOBCKOrO NOAHATHA HaMeuaeTca Ooslee KpynHoe To6obceKoe NOLHATHE, 
pacnomararouleeca K woro-loro-3anayy oT r. ToOobcKa, TO Ha KapTe, NocTpoeu- 
Holi 10 MOBepXHOCTH Pa3MbIBa HH KHETO O/IMToleHa, OBCAHHUKOBCKOe NOLHATHE 
He OKOHTYPHBaeTCA, a OCTAeTCA JIMUIb HaMeyalOlleecH MOAHATHE 1Fro-10ro-3a- 
lanuee r. To6oubeKa. O TOM, 4TO rpaHvlla HM*KHerO OJIMTOWeHa UM BbILMeeKa- 
IHX OTMOKeHHM MpecTaBAeT NOBEPXHOCTb Pa3MbIBa, CBUeTeIbCTBYeT Pe3KOe 
Y3MeHeHHe MOULHOCTH MexXKY pemepoM a HM ITOH NOBePXHOCThIO, NOJIHOe BbINAa- 
Jlenue Bbllleexallero pellepa « B cKBaxkuye Ne 3-K Ha npodune Tobo1bcK — 
Yrat,B cKBaxkuHax Ne 3-K un Ne 5-K na Mapteswesckor noma HB CKBaxKHHe 
Ne 10-K na npodune H. Tapya — Baiikaslopo u uacTHUHbIM ero pasMbIB B pAze 
—pyrux ckpaxkun. Ha AOanakckoM NOAHATHM B MeCTe 3a/IOXKeCHHA POTOPHbIX 
CKBaXKHH PUCyeTCA CTPYKTYPHbIM HOC Ha KapTe MO pelepy a; Ha KapTe Mo MoBepx- 
HOCTH Pa3MbIBa OH He BbIJeIAeTCA, HM CAMa CTPYKTYPa CMelILeHa HECKOJIbKO K try. 
Vutepecen cbakT HaJIM4MA BbICTYNOB MO MOBEPXHOCTH Pa3MbIBa HH xKHEOMTOMe- 
HOBbIX OTJIOXKCHHH B CBOJOBbIX YaCTAX YKA3AHHbIX CTPYKTYP, YTO CBUeTe/b- 
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cTBYeT O MpOMOKeHHM pocTa STHX CTPyKTYpP Noce HHKHEerO OMTOWeHA. Ha 
KapOTaxKHbIX MpOPUMAX, MOCTPOCHHBIX MO KOJIONKOBBIM CKBa2KHHAaM B To6oulbcke, 
Adanaxe, Jly6popuom, Ycrp-Mumme, Yeate H p., OTMedaIoTCA tleperHOpl 10 
noxowBe pelepa a MU MO MOBePXHOCTH pa3MbIBa HHAKHeFO OMMTOWeHAa, KOTOPPIM 
COOTBETCTBYIOT Ha Mpopusie ANTHKJIMHAJIbHbIe MeperHOb! MHHM JHeBHOK MOBepxX- 
yoctu. B Yers-Mumme, Jly6posuom, oryactu AGanaKxe, Yate (mo mpaBobe- 
pexbio Uprenia) noBbIleHHbIe yyacTKH peibeda, OTBeYaoMe CTPyYKTYpaM 
B TPe€THUHBIX OTMOXKEHHAX, OTHETMBO BHAHbI Ha FHMCOMeTPHYECKON KapTe TaH- 
Holi o6ulactu. Ycrb-Mimumckoe, JlyOpopHunckoe, YBaTcKoe UM Apyrve NOAHATHA 
oTpaxkaior (Kak OpcaHHuKoBcKoe H AOaslaKCKoe NOWHATHA) BbICTYMbI PyHa- 
MeHTa, UTO MOATBepxaeTcA reoctbH3H4eCKUMH JaHHbIMH. OBCAHHHKOBCKOMY NOA- 
HATHIO COOTBETCTBYeT MarHHTHad aHoMasusa B 200 ramM, B palione Maprpaiieso 
B 400 ram, B patione H. Tapp B 600 ramm (3HauuTesIbHad MarHHTHadA aHOMa- 
Ms CoBMafaeT 3fecb C MOMOKUTeM_HOM rpaBuTal\MoHHOl aHoMmasMel). A6co- 
JMOTHbI€ OTMETKM YCOBHOFO OTparkatoulero CeHCMHYeCKOrO TOPH3OHTA, MpHypo- 
YeHHOFO, MpeAMOMOXKUTeEMbHO, K PpaHHlle }OPCKHX UM MasleOZOHCKUX OTJIOXKeHHH, 
a OBCAHHHKOBCKOM NlosuATHH —2000—2100M, B patione Baiikanopo —1900M, 
cepepuee H. Tapp —1700 m. 

Ho Tak KaK MOJHATHA B Me30-KaliHO30e OTPaxKaloT BBICTYIIb! (PYHAaMeHTa, 
a IOJHATHSA B Me30-KaliHo30e OTpaxKaloTcs B pedbetpe, TO Wa ToOopeKoro pal- 
OHA MOXKHO FOBOPHTb O CBA3M pedbedba AHEBHOM NOBepXHOCTH c (yHJaMeHTOM, 
O CBA3H COBpeMeHHOrO pesibetba c ryOMHHOM TeEKTOHHKOH. 

Tak kak ToOombckoe NOAHATHe HMeeT CeBepO-BOCTOYUHOe MpocTHpaHue, 
a A6anaxcKkoe, JlyGpopHuHckoe u Ycrb-MuumcKoe — ceBepo-3anaHoe, TO 
MOXKHO TOBOPHTb, STO Te 2%Ke MpOcTHpaHHA UMeIOT He TOJIbKO CJlararolHe © 
9TH NOAHATHA TPeTHUHble OTOXKeHHA, HO H OOYCJIOBHBalOlule HX BbICTYIIbE 
MaJleO30HCKOrO (yHaMeHTa. 

TakuM OOpa30M, MOXKHO CileaTb Ba OCHOBHBIX BbIBOJa: 1) BHOBb BbIABJICH- 
HbIe MOJIOMKUTEIbHbIE CTPYKTYPbl ToGouibcKoro pavoHa CBA3aHbI C BbICTyMaMH 
NasleosoHcKoro (yHaMeHTa, XapaKTepH3YIOTCA AHTHKJIMHAJIbHBIM Pa3BHTHeM 
B TeyeHHe BCeroO Me30-KaHHO30A HM MpCoosKeHveM pocTa MO HacTOAlero Bpe- 
MeHH; 2) rpaHHila pacnipocTpaHeHHA ypasIbCKOrO MpocTupaHuA Mpoxo_UT 10 
MepHyMany r. To6ombeKa. 


UnctutyT Hera Tloctyn“10 
AkallemuH HayK CCCP 12 IX 1957 


UWUTHUPOBAHHAS JIMTEPATYPA 


‘H.W. Apxaunreabekuit, Usps. AH CCCP, cep. reo., Ne 3, 36 (1955). %M. K. 
Koposuu, Mss. AH CCCP, cep. reon., Ne 6 (1945). 35. A. IletTpymespceku it, 
Ypano-CuOupckas snMrepuMHckad nnatdopmMa Hu TaHb-llanp, 1955. 47. E. Pa6 y XH, | 
M.U.Hectepos, Her. xos., Ne 10, 32 (1956). § B. 0. ®omuues, JAH, 59, Ne 4, 
735 (1948). °C.M. 4uxaues, Her. xos., Ne 5, 58 (1954). 
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Wokrnxayer Akanemuu nayx CCCP 
1958. Tom 118, Ni 5 


CFHAPOlEOJOrHA 


M. Tr. TYPEBHY u HW. M. OBUAHHHKOB 


KPATKASA XAPAKTEPHCTHKA IMIPHPOJHbIX BO] PAMOHA 
TbIPHbIAY3CKOrO PYAHOFO MECTOPO)KAEHH A 


(ITpedcmaeneno axademuxom J. H. Ilep6axoseim 20 VI 1957) 


ThIpHblay3cKoe pyHOe MecTOpOx*KeHHe pacnosO*KeHo B BepXOBbAX p. Bak- 
caH, B MepeBaJIbHOH YaCcTH BbICOKOTO HM CKasIMcTorOo xpe6ta TpipHblay3-Tay, 
ABJIAIOWLerOCA OAHHM M3 OTporoB IlepeqoBoro xpeOta Kapka3a B palHoue Oub- 
Opyca. 

Bepxuwe OTMeTKH pyHoro Tesla wa nmoBepxHoctu (MoaH6yeHOBbIM mk) 
Haxofsatca Ha 3058 M, a HHXKHMe OTMeTKH BCTPeuH OpyeHeHHA KOMeOMOTCH 
oT 2000 go 2150 M. 

PyjHoe MecTopoxkKenve, CKapHOBOTO THMa, IpWypoueHo K perHoHasIbHOL 
TEKTOHHYeCKOH 30He, KOTOPaA MpefcTaBJleHa y3KOH mMoOOCOH MeTaMopdH30- 
BaHHbIX HM CHJIbHO JMCOWMPOBaHHbIX Maweo30HCKHX HM HMYKHEIOPCKUX NOpor, 
3axKaTbIX B BUJe TEKTOHHYeECKHX TvIbIO MeXxKAY APeBHHMM KPHCTaJJIMYeCKMMH 
CJlaHWaMu, OFpaHHYMBaIoOlNMHU 30HY C CeBepa H 1Tra. 

Patton IIpuamb6pycbsa B Oacceline BepxHero TeyeHusa p. bakcaH xXapakTepH- 
3YeTCA WHPOKHM pacnpocTpaHeHHeM YIVJICKHCJILIX MMHepaJIbHbIX MCTOUHMKOB, 
K KOTOPbIM OTHOCATCA M3BeCTHbIe ucTOUHHKH Appii-Cy, ucTOuHHKH B YyCTbe 
p. Tyry-Tat, ucrounuxu Koeiptpix-Cy, Topa-Kon, 3pipnarut u ap.(*). 

OnpeweeHHbId MHTepec MpecTaBIAIOT yIIeKHCJIble HCTOUHHKH, paciovo- 
2KeHHbIe BOH3H TbIpHblay3cKoro MecTopoxyeHHaA. K HMM OTHOCATCA HCTOUHHKH 
Ha p. Kambik (yruiekucable, ru. pOKapOoHaTHO-HaTpHeBO-MarHHeBble), HCTOU- 
uuku Cakaumib-Cy (yruekucubii, rulpokap6oHaTHO-HaTpveBO-MarHieBo- 
KaJibiveBbiii), DupxoyKaHCKHH WCTOUHHK (yIIeKHCJIbIM, THApoOKapOoHaTHO-HaT- 
PHeBO-MarHHeBO-KaJIbUMeBbIM), HCTOUHHK TpiIpHblay3-Cy u Jp. 

Baaroqapa ray6okomy ApeHaxy maccupa p. Bakcan uv pyabamu B. Kampik 
u Bb. Maxyaau ropuble noposbl B patione pyHHKa Ha Ooulbiy1o raryOHHy MOUTH 
He cojepxKaT B ceOe MOA3eMHbIX BOL. B egos BEIpadorKax HaOMIONaroTCaA Me- 
cTaMH claOble KamexKu. 

B 1950 r. npw npoxogzke KamuTabHolt pasBeqouHoO WTOMbHHU «SmelKa» 
Ha ropH30uHTe 2312 mM BnepBble ObIIM BCTPeYeHbI TPeCUIMHHbIe BOI B 3HAYHMTEJIb- 
HOM KOJIM¥eCTBe — H3 30HbI WeHTPaJIbHOrO pa3JIOMa. 

[Ipu JatbHeliwet NpoxoyKe WITObHM ObWIM BCKPbITbI MATb - WecTb HCTOU- 
HHKOB TPeULMHHbIX BOX B QIbIYKYPTHHCKUX TpaHuTax, a HavOOJbLUIMH MpHTOK 
BOJbI OblI BCKPbIT OYPOBbIMH CKBAXKHHaMH B PYAHbIX CKapHax HM MpaMopax J1e- 
yKauero 60Ka. 

TasonpoxBseHHa B WTObHAX WH OyYpOBbIX CKBaxKHHax TbIpHblaysckoro pyA- 
HOFO MeCcTOpORKMeHUA PanHee HUKOrJla He OTMeYAaJIHCb. 

Tasospim oTrpafom Vuctutryra reomoruu pYyAHbIX MecTOpOxKeHHU, MeTpo- 
rpadbun, Munepasoruu u reoxumun (MTEM) AH CCCP B 1956 r. Opi ompooo- 
BaHbl HeEKOTOPble MHHepaJIbHbIe HCTOUHUKH paliona TbIpHblay3a, BOJOMpoAB- 
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JI@HUA B WTOMbHe «<3MeHKa», a TaK2%Ke BOLO-Ta30NpoABeHUA U3 CTPyKTYpHOr 
ckpaxkuHbl Ne 104 BaxkcancKol reowloropa3sBeqouHo napruu, Haxoysauelics 
B 2 KM OT TBIpHblay3a. 

Heckobko MofpoOHee MbI OCTaHOBUMCA Ha THApOXUMMYeECKOH XapaKTepH- 
cTHKe palona TbipHblay3scKoro pyHOrO MecTopoxeHHA. 

Kak yka3bIBasl0cb BbIle, B palione ThipHblay3a pacmpocrpanenbi yreKuc- 
JIble HCTOUHHKH OMKapOOHAaTHO-HaTpHeBOro WIM -KaslblMeBoro THMa, C MHHepa- 
AM3aunen 2—3 r/w. 

IIpecuple HCTOUHHKH B BOJOMpPOABJIEHHAX Ha PYAHUKe XapakTepn3yr1woTca 
OuKapGConaTHO-cysbbaTHO-HaTPHeBbIM HIM -KaJIbI[MeBbIM THOM BO, HM MMHepa~ 
wM3alven MeHbute | r/n. 

B tTa6a. 1 WaHbl avasIM3bl HEKOTOPBIX MpeCHbIX HCTOUHHKOB, BOOMposABuJe- 
HHH B TOPHbIX Bbipa6oTKaX HW MUHepaJIbHbIX BOX paliona TpipHplay3a. 

Mckmo0untevbublid HHTepec NpeAcTaB/ AeT XHMHYECKHH COCTAB MUHepaJbHOL BO 
bl H3 CTPYKTYPHOM CKBaxKUHbI BakcaHcKol reonoro-pasBelouHon napTuu Ne 104. 
a Ta6Oauna 2 


PesysbTaTbl aHasli3a MpoOObI BosbI H3 OypoBoH cKBaxuHE Ne 104 Bax- 
CaHCKOM reomoropa3BeqouHOH MapTHH Tpecta CeBKaBlBeTpasBeykKa, 
r. TbipHblay3 


rjat MI-9KB/J1 Mr-9KB % 
KaTHoHbi Lit 0 , 2808 40, 460 19,73 
NH,* HeT a= i 
Nat(+K+*) 3,3800 146 ,942 (hl Sy 
Mg?+ 0 ,0480 3,783 Ae SS 
Ca?+ 0, 11595 7,760 Be OS: 
Siren 0,0022 — — 
Ba@t cule bi — a 
Als+ Ce bl 
Fe2+ 0,1785 6,393 Bill? 
Mn?+ 0 ,0024 ps aoe 
Cues 0 ,000052 — = 
== 4,0475 205 , 338 100 ,00 
AHMOHBI Cle 4 ,9338 139,138 67,75 
Br- 0,01698 OF212 0,10 
dr 0 ,00796 == Ee 
SOF 0 ,4403 9,167 4,47 
HS, HeT 
SO3 HET 
SOR HeT 
HCO, 3,4012 06,965 27,99 
CO, HeT 
HAsO{ 0000049 — == 
HeOe 0,000144 -- _ 
NO, HeT 
NO, HeT 
i= 000435 0,261 © Wyte) 
>= 88054 205,338 100 , 00 
HeyuccouMMpoBaHHbie 
MOJIe€Ky JIbI HBO, 0 ,0849 
H.SiOg 0,1544 
Munepasmu3auna 13,1422 


IIpo6a oro6paua 5 X 1956 r. Ananu3 mpom3BeqeH B (H3HKO-XHMUYeCKOH JabopaTopuH 
Basbueosornyeckoro uucTuTyta Br. [Iaruropcke B. MW. Cypxospi, C. C. K paBuoBbim M Op. 
Ty6una ckpawkunpt 834 m. Jle6ut sogpt 1440 m/cytKu. Temnepatypa Bog 13°. Cyxo octa- 
TOK 12,432 r/n, pH 6,3. OkucMTenbHO-BOCCTaHOBHTeJIbHbIH NOTeHUMaT +250 mB. YrseKuc.o- 
Th CBOGosHOH 1,793 r/m; CepoBosopoza odmero 0,0U37 r/; cepoBogopoga cBo6ogHoro 0,0037 r/a1. 
Jy oosF o ong EIBO? oooltoSiO? 15M Sates 

i sees SE 
0,008" 0,005 0,089" 2°" 0,15" 13). Na-oLing 

CrpyktypHaa ckBpaxuHa Ne 104 Baxcanckol reomoropa3BeqouHOnK MapTHn 

Tpecta CepkaBlBeTMeTpa3BelkKa Oblia 3alomweHa B 1954 r. Ha NpoOeKTHY!O ruly- 
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Dopmysta: CO? .HSp goabin.ogFo,1gB 


1,8! +2%0,004'!0, 28 19,017 


6uny 1200M. Ckparkuna pacnouioxena Ha MpaBom Oepery p. BakcaH, Ha nepBow 
uofimMeHHow Teppacce B 2 KM K tory oT TbIpHblay3a. 

3a BpemMaA OypeHua CKBaxKHHbI B MHTepBane O—764,3 M He ObIIO 3eperHcTpH- 
poBaHO HUKaKHX fa30- HM BOJONpoABeHHH. 

B 9TOM MHTepBavle H Jlasee paspes MpescTaBsen NOpPupoBUAHbIMA QJIbI>KYyp- 
THHCKHMM TpaHNTaMH, CHIbHO TPeU[MHOBaTBIMH Ha MPOTAKeHHM MOCMeTHHX 
300 mM. TpeuiMHoBaTocTb pa3BHTa MepneHqUKyJipHO K HallpaBJICHHl0 CKBa?KHHb! 
(ropH30HTaJIbHaa) HM MO-BHAHMOMy OOyCJIOBIeHa TpellHHaMM OTe/bHOCTH. Vs3- 
peKa BCTpevaiorcd TPelMHbI AMaronaibHOrO CeKYUlero HallpaBlenHA. Ilo 
IWIOCKOCTH S9THX TPeMIHH HaGMOMaeTCA IIPHTeEPTOCT H BKPaleHHOCTb CysIbpu- 
jos (muput). HeckombKo TaKHX TpellHH OblIo OTMeYeHO TakxKe MU HMXxKe 764,3 M, 
Kora HaOI0Jauch TasMpoBaHve M MPHTOK MOM3eMHbIX BOA. CKBaxkuHa Oba 
mpo6ypena Jo ryOunb 834 M, M Mocme aBapuu OypeHHe OblIO BpeMeHHO IIpH- 
OCTaHOBJIeHO. 

B unteppane 764,3—834 M Bo BpemaA OypeHus HaOsIOJamucb BbIJemeHHe 
ra3a U3 CKBaxKHHbI UM MPHTOK MHHepaJIbHOM BOJPI. 

Bnepsple MpuTOK BOI UM BbIeeHHe rasa OplvIM OTMeYeHbI B CKBaXKHHE B HOUb 
c 15 na 16 IX 1956 r. Ilo onucanmio GypMactepa MpoucxoAuO «BCKMMaHve» 
PIMHHCTOrO pacTBopa, COMPOBoOxaBileeca BbIOPOCOM ero Ha BbICOTY HO 0,5 M. 
IIpu 9sToM M3 pacTBopa BbIJeAICA Tra3 B BHJe€ MHOFOUHCJIeHHbIX MY3bIPbKOB, 
JOMAawlWUXCA Ha ero noBepxHocTu. BplfeseHHe rasa, paBHO KaK H BbIOpoc pa- 
CTBOPa, MPOHCXOAMIO HepaBHOMePHO, TOJUKAMH, Kak Obl NyJIbcupya. 

Hamuuue MpuToKa BObI MOATBepKAaslOcb OTCYTCTBHeEM pacxola OOOpOTHOTO 
rIMHUCTOrO pacTBopa u3 3ym@os. Jlo NOABMeHHA BOA M rasa MOCTOAHHO Ha- 
O10 asICA HeEKOTOPbIM pacxXof pacTBOpa C MOHH2KeHHeM ero YPOBHA B 3yM@ax. 
Bmecre C TeM, C MOMeHTa MOABIeCHUA Ta3a HU BOLI NPOH3OWIIO pasy6oxKUNBaHHe 
rimHucTOrO pacTBopa. YyebHbIn Bec pacTBOpa nNoHHM3HIcH c 1,2 —1,3 qo 
1,02 u Hwxe. 

B npo6e rasa, BMepBble orodpanHon 17 IX 1957 r. B. A. UMetpuupm 6pr10 
o6HapyxeHo To 83,8% Bofopoga. B JaibHeliiem cofepxKaHve Boopona CHH- 
3usocb No 1% (5 X 1956 r.). B cBolo ovepedb COMep2KaHHe YrieKHCJOTHI, ObIB- 
mee BHayale CpaBHUTebHO HeOoubuuM (6,8%), yBeIH¥uHBaeTCH CO BpeMeHeM 
no 95,55% (5 X 1956 r.) w Bputtte. 

TIpo6y Bog, WIA MOHOTO aHaJlH3a yxKe COBCeM TpospauHyio, BiMepBble 
ydamocb oToOpaTb 5 X 1956 r. PesybTaTb! anasH3a, MpOM3sBeleHHOrO B (pH3H- 
KO-XHMHYeCKOH JaOopatopuH BasibHeomoruyeckoro uHcTHTYyTa B IlaTuropcKe, 
NIpHReleHbl B TaOs. 2. 

B MuHepasIbHOH Bose CKBaxKHHbI Ne 104 coqepxKuTCA NOBbIMeHHOe KOJIMUeCT- 
BO J@BATH cneuHduyecKUX KOMMOHeEHTOB: COz, HeS, Li, Fe, Br, J, F, HBOs, 
HeSiOs. Munepannsalua cpaBHutTeibHo BEIcCoKad — 13,1 r/a. Boga yraekucaa 
XJIOPHAHO-TMApOKapOOHAaTHO-HaTpHeBad, COMeCPXHT UCKJIOUHTeIbHO MHOFO 
autua (19,73 mr-3kB% uu 280,8 mr/t), uro BcTpeyaeTca BeCbMa peJKO. 


Vuctutyt reojioruu pyHbIX MecTopoxenHil, Tloctynusto 
merporpadun, MHHepasorMu HW reoXuMHH. 15 VI 1957 
Akaylemun HayK CCCP 


WMTMPOBAHHASA JIUTEPATYPA 


1M. WU. Bankapos, Kypopruse 6orarctsa Ka6apan, Hanpunk, 1955. 


Jloxknayn Akayemun nwayk CCCP 
1958. Tom 118, Ne 5 


MHHEPAJOI H 


A. ®. COCEJIKO 


CTHBHOTAHTAJIKT H3 NEPMATHTOBON )KMUJIbI 
HA CEBEPE KOJIbCKOTO MOJIYOCTPOBA 


(IIpedcmaeaeno akademuxom J. H. Ilep6axoeoim 20 VI 1957) 


B ofHOu W3 MerMaTHTOBbIX XKUJI NerMaTHTOBOrTO Moa Ha ceBepe KombeKoro 
OJ YOCTPOBa ObIJIH BCTPeUeHbI IaCTHHUAaThle UH MPH3MaTHUeCKHe MHHEepaJIbI YEPHO- 
ceporo WBeTa, JIerKO YePTALLMeCcA HOXKOM. OHH NpHypoueHbl K 30HE MerMaTHTO- 
BOH 2KHJIbI, CJIOMKCHHOH KJICBeJIaHAHTOM, MeJIKOM po380BOH JIMTHeEBOH cmO20N, 
CNOLYMeHOM, KBaplleM, MOJWIYUHTOM, MOHTeOpa3sHTOM, We3HeBbIM OepHJIOM, 
PO3OBbIM TYPMaJIMHOM, CHMICOHHTOM, SBKPHITHTOM, TeTaJiuTOM HM JpyrHMu 
peAKOMeTaJIbHbIMH MVHepaaMu. 

Mnuepad oOpa3yer Xopoulo BbIpPaxKeHHbIe MPH3MaTHYeCKHe KPHCTaJWIbl, 3a- 
KaHuMBalollvech MMpaMujaJIbHbIMH TrpaHamMH. Kpome kpucTaJI0oB MHHepa 


Ta6Oauna 1 


Pacuer xwMMuecKkoro aHasIM3a cTHOMOTaHTaIMTa 
M3 MerMaTHTOBOH  KusIbI Ha ceBepe KombcKoro nosmyocrposa 


KomwuyecTBO aTOMOB KaTHOHAa 


S 5 fl ele oes 
as : o6uyee & g 5. gs zgss 
a here 2 = x REIGSES 
Q = a is = Bytes Aes 
SiOz 2,22 |0,0860/ Si 369 369 
TiO; 0,03 |0,0004} Ti 4 4 
Al,O, 0,92 }0,0171] Al 342 123 219 
Fe,0, 0,12 |0,0008] Fe 16 16 
MgO 0,12 |0,0030) Mg 30 30 | 30 
CaO 5,72 10,1020] Ca 1020 1020 |4020 
Na,O 4,30 10,0210] Na 420 123 297 44.79 
K,O 0,50 }0,0054 K 108 108 we 
MnO 0,17 |0,0024 Mn 24 24 : 
Ta,0, 60,10 |0,1865} Ta 2730 448 |1398 1189) er 
Nb,O, 2,50 10,0094 Nb 488 a || Be 80 vi 
SnO, 0,32 10,0021} Sn 24 24 
Sb2O5 93,35 |0,0801} Sb 1602 1602 - 
Bi,O, 0,42 |0,0009| Bi 18 18 
H,O- 0,20 |0,0414 
H,O+ 0,74 ee OH 788 740 48 a 
3 98,70) — | = | 8.28% 4,25% | 39,08% 51,58 


uMeer (popMy:HeMpaBMJIbHEIX YVIMHCHHbIX 3epeH. OTJebHbIe KPHCTAaJWIbI H 3ep- 
Ha MMeloT pa3sMepbl 2—3 MM HM MeHbIlle; B HCKOTOPHIX ClY4aHxX OHM JOcTHraloT 
pasMepoB 70 5 MM. 


12 Banas 19 A025 


B cBexKeM H3JIOMe MHHepaJl CTaJIbHO-ceporo WBeTa, HHOTa C cma6oKopHuHe- 
BbIM oTTeHKoM. Ha BpIBeTpeoli MOBepXHOCTH OH TeMHO-CepbI NO YepHOro. 
BecK B CBEXxKeM H3JIOMe MeTaJIH4eCKHH JO MOJIyMeTaJIMYeCKOrO, Ha BbIBeTPe- 
noi moBepxHocru — Matosbili. Uepta cBermo-cepad Hu cepax. CnaHHocTb mo 
(010) copepmennas; mo (100) u (001) xopomas. YyeububI Bec 6,212; TBepdocTb 
5,5; OnarojapA HaslMuMiO XOPOUIO BbIPaxKeHHOM CMaHHOCTH B HECKOJIbBKAX Ha- 
MpaBsJIeHHAX MHHepas JIerKO KPOLIMTCH M KavKeTCH MATKUM. 

B unde, B MpOXOAAUIeM CBeTe, MHHepaJl B TOHKHUX OCKOJIKaX NpOCBeYMBaeT 
CBeT/IO-KOPHUHEBLIM BeTOM. B oTpaxKeHHOM CBeTe OH CBeTJIO-Cepbli, AHH30- 
Tponubili. Tpapslenve MUHepadia pasBeXeHHOH M1aBHKOBOM KMCJIOTOH Ha XOJIOLy 
B TeueHve 4 4ac. He alo HAKaKOrO H3MeHeHHA MoBepxHocTH. MukporsBepzocth, 
onpefemenuan Ha mpHoope MIIT-3, paBua 607 KI’/MM?. 

Munepam onruyuecku BYOCHBIM; yro onTH4eCKHX oOcel OOIbIIOH; MOKa3a- 
TeIb TIP@IOMIeHHA OUeHb BbICOKMM; AByMpetomMienue paBHo 0,08—O,1. [Ipu 
—pocmorTpe B OHHOKYApHYy10 JIyMy MHHepadl KaxKeTcaA OHOpOAHHIM. B uwiudax 
MO MHKPOCKONOM BHAHbI MeKHe BKJIIOUCHHA MHKPOJMTa HW Oecl{BeTHOrO CHM- 
uconuta. [lo MeKHM TpeuUlMHaM Pa3BHBaloTCA aJIbOHT HM KBapIl. 

BpleeHHble H3 NOPOAb KPHCTaMJbI MHHepawia Op11H noABepruyThl A. IT. Jte- 
HHCOBbIM B JaGopatropuu KoupcKkoro duauasta AH CCCP penrresoMerpHuecko- 
My uccjleqoBanuio. PacueT peHTreHorpaMME! NOKa3aJI, YTO aHaJIM3HPOBaHHbI 
MaTepHaJI COCTOHT H3 MeXaHHyecKOH CMecH CTHOMOTAaHTaJIMTa, MHKPOJIMTa HU 
CHMIICOHHTA€. 

XUMHYeCKHH aHaIH3 MUHepaa Opi mpou3sBeyeH 3. MW. Topoutenko B XHMH- 
KO-aHavIMTHYeCKOH sa6opatopuH KospcKoro duauvana AH CCCP. Pe3yaprartsi 
aHawu3a HW pacueT ero ipHBeyeH B TaO. 1. Pacuer XHMMYeCKOFO aHaJIH3a MpOH3- 
BOJHWJICA C YUeTOM JaHHBIX PeHTTeHOMeTPHYeCKHX HCCJIeOBaHHH WH MMKPOCKO- 
MH4ecKOrO H3Y4eHHA MHHepasia B WuIude. KpemHeseM, YacTb PIHHO3eMa MH OKHCH 
HaTPpHA ObIIM OTHeECeHbI 3a CYeCT MHKPOCKOMMYeCKHX BKJIOUCHHH aJIbOUTA; 
YaCTb aJIIOMHHHA CBA3bIBaeTCA C CHMIICOHHTOM; OKHCH KaJIblMA, MarHHA HW Yac- 
THYHO HaTpHA WH KaJIMA MOXHO OObACHHTb MpMcyTCTBHeM MUKposHTa. [locse 
BbIJeIe€HHA H3 XHMMYeECKOTO aHaJIH3a YKa3aHHbIX MMHepaJIOB OCTATOK YyKJabl- 
Baetca B dopmyy Sbii (Tao,87, Nbo.16)o,14:O4, OTBeUaIOIy!0 cbopmywte cTH- 
OvoTaHTaiutTa. Ha ocHOBaHHM pacueTa aHaJIH3HpOBaHHbIH MaTepvasl COCTOAI 
43 CMecH cTHOMOTaHTaIUTA (51,58%), MakpomuTa (39,08 %), cumnconnta (4,25%) 
H albOuTa (3,23%). Cam 2%e cTHOHOTaHTaIHT coyepxUT (B MpoleHTax): 
Sb2Os 45,22, BeO 0,81, Ta2zO; 51,92, Nb2Os 2,05. 

Kpome Toro, B cTHOvoranTamutTe H. H. KomecHHkopbimM CieKTpabHbIM MeTO- 
OM aHalM3a OOHapyXKeHbl B BHUe cpeqHHx HHHH W wu cieqoB AHHUH — Zn, 
Pb u Cu. 

CrHOMOTAaHTaJIMT ABJIACTCA OUCH PEAKHM MHHepasioM. BnepBple OH ObII OOHAa- 
pyxKeH B TaJIbKe KaCCHTepHToBbIX poccbineH CpuHHOyui B palionHe BoKunHa, 
San. Ascrpamua. On Bcrpevaerca TakxKe B lermatTute Mecca-I’panye B Kasucop- 
HHH B Buje MeJIKHX KPHCTAaJIJIOB B MapareHesHce C PpO30BbIM GepHJIVJIOM, JenuONu- 
TOM HW pO3OBbIM TypMasIMHOM. B CCCP on Obl onucaH B MerMaTuTe Kas6uucKoro 
xpeOTa B BHJe MewbualiwmMx BksHOUeHHI (1). 


Koabcekuh dumnan Ii 
AkaylemHw HayK CCCP sU7h Vy. P1957 


LMTMPOBAHHAS JIUTEPATYPA 
*TP. 1. Bapcauos, A.W. Puus6ypr, JAH, 54, Ne7 (1946) 
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Hokxnayges Akayemun nayr CCCP 
1958. Tom 118, Ni 5 


MHHEPAJIOLH A 
B. A. XBOCTOBA 
HOBAS HAXOJAKA TOJIBMKBHCTHTA 
(IIpedcmaeaeno axademuxom JI. C. Kopocunckum 5 VI 1957) 


IIpu o6pa6oTKe MaTepvasioB, coOpaHHbix B Bocrounbix CanHax B 1955 r., 
HaMM BIIepBbIe B 3TOM palione Obl OOHApyKeH FOJIbMKBUCTHT — peAKHH JIMTHe- 
Bb aM@uOo. OTOT MuHepad 3ecb MpHypovenH K KBaplleBo-aMdHOOOBbIM 
CaHaM, OOorallleHHbIM OMOTHTOM, KOTOPbIe 3aJleraloT B BHe y3KHX MoNoc 
CpeqH KBapieBO-OHOTHTOBBIX CJ1aHLeB BepXHero MpoTepo3os. 

TobMKBHCTHT OOpa3yeT BbITAHYTbIe CTOMOUaTbIe KPHCTAaJJIbl pasMepoM OT 
NeCATHIX JOeH CaHTHMeTpa oO 2 CM NO WWIMHHOK ocn HU Jo 2—3 MMB MonepewHom 
ceueHHH. 

HepeyKo OH BCTpeyaeTcaA B BHe CKONJICHHU KpHCTam0B, SecnopaounO 
pa30pocaHHbIxX cpequ KBaplleBo-aMuGOoNOBbIX cmaHueB (pvc. 1). KoumuecTBo 
POJIbMKBHCTHTA B Mopose cocTaBaeT NO 2%. 

O6HapyXKewublt TOMBMKBUCTHT OGJIaaeT (uOMeTOBLIM lO YepHO-(pHOMeTOBOrO 


Puc. 1. Uryd kpapueso-ampu6ouioporo cana C ToubMKBuCTHTOM H. Bb. 


IBeTOM, CT@KJIAHHbIM OvleCKOM, TBepocTb1o 5—6 4 yAebHbIM BecoM 3,12. Ontu- 
yeCKH JIBYOCHbIM, OTPHWaTeIbHbIN. 2 V —50—52°. Octasibuble onTMy¥eCcKHe JaH- 
Hble IpHBeAeHbI B Tad. |. 

MuxkpockormHyeckoe H3y4eHHe NoKasaslO, YTO TOJIbMKBUCTHT Pa3BHBaeTCA NO 
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Puc. 2. Sameujenve poroBol OOMaHKH (p) roulbMKBuCTHTOM (2). Mukpodorto, 
IPH OJHOM HuKose. 37X 


4 3 


4} 


O55. 2 15 


1A 


Puce. 3. PentreHorpaMMbI rouIbMKBHCTHTa. @ — u3 BoctTounbix Castu, 6 — 
c Kompcexoro nomyoctposa (4), ¢— uz Yré, Ulpenusa (4) 


XUMMUeCKHH COCTaB TOJIbDMKBHCTHTa (B MpOWeHTax) 


TaOmuna 2 


Oxucey | Boct. CasHbl | Yré, Wspeuua Yré, Usewua | ces. Kapouuuna, CILIA 
Li,O 2,55 2,13 3,54 | 2,40 
Na,O 1,24 1,42 0,50 0,66 
K,0 0,38 0,54 0,27 0,74 
MgO 6,93 12512 411,66 9,40 
CHO) 0,66 _— 0,06 Aso 
MnO 0,65 — 0,41 ce IbI 
FeO 13,04 4,38 4,88 10,36 
Al,O,; 7,46 Tey) Yes) 14,64 
Fe,O, Ole 9,68 9,35 1,80 
SiOz, 57,83 60,45 59,58 55,48 
TiO: 0,28 CIE ]bI = 0,64 
ie 0,94 0,43 0,21 cue bt 
H,O—- — 0,09 0,03 — 
H,O+ 2,73 2,28 2,23 3,16 

Cymma 100,38--0, 38 100,92—0,18 99,92—0,10 100, 60 
= OSs —_ 

Cymma 100,00 100,74 99,82 100,60 

| 

Ava AMTHK | M. E. Kasaxoga, 1957 r. Osann, 1913 r. Buren, 1947 r. E. B. Wanunon, 1930 r. 
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OTMeYaIOTCA: CpeqHHe JINHHM — THTaHa, BaHawHA UW WHHKa, cma6ble JIMHHK — 
raJJIWA, CKaHTH4A, KOOaJIbTAa, HHKeJIA, WHPKOHHA WU CTPOHIUHA. 


VucrutyT MuHepasornu, TreoxXuMuH Tloctynua1o 
St. Vo 1957 


WM KPHCTasJIOXHMHM peKHX 93J1eMeHTOB 
Axkaylemuu Hayk CCCP 


LIMTHPOBAHHAS JIATEPATYPA 


1 A.Osann, Sitzungsber. d. Heidelberg. Akad. Wiss., 23 (1913), 7 N.Sun dius, 
Geol. férening Férhandl., 69, H. 1 (1947). 3 Ch.Palache, S.C. Davidson, E.A. 
Goranson, Am.Mineral.,15, Ne8 (1930). *A.HTuus6ypr, HW. B.Tuus6ypr, 
JIAH, 74, Ne 6 (1950). 
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Aoxnage Akagemun nayrk CCCP 
1958. Tom 118, Ne 5 


MOYBOBEHEHHE 


A. A. MAJIEHHA 
®UKCAUMSA POCPATOB PA3JIAUHbIMH MOUBAMH 
(IIpedcmaezeno axademuxom H. B. Tiopunoim 5 IX 1957) 


Lleibt0 WaHHOH paSoTbl Obl BLIACHUTh MpOUHOCTh (pukcallun ocdaTos pa3- 
JIMUHBIMA MOUBaMH. Jia 9TOrO Mbl HCMO/Ib30BaIH MeTOA MeyeHBbIX aTomos. IIpu 
MOMOL[H 3TOTO MeTOa MOXKHO HeMOcpeCTBEHHO OMpeseIATb, Kaka YaCTb YO6- 


4 peHul ocTaeTCH B MOUBe H Kakax HCHOJIb3YeTCH PacCTeHHeM, a Take OTJNYVATb 


mocTyienHe docdarop yfoOpenHh oT MocTyMJIeHHA MOUBeHHBIX doccpaTos. 
Orciojla MOXKHO YCTaHOBHTb, KaK HCMOIb3yIOTCH YHOOpeHHA pacTeHHAMH M Ka- 
kOe BJIMAHHE OKA3bIBAaIOT Pa3sJIMYHble MOUBbI Ha (UKCaLLMtO docdaToB yoOpenuH. 
OnbiTbl ObIIM MOCTaBJICHbI TAKHM OOpa30M, YTO MeveHbI cboctbaT WIM CMeLIMBaJI- 
cA CO BCeH MaCCOH NOUBbI Cpa3y WIM MpeqBapuTeJIbHO NepemellMBasca c 200 r 
MNOYBbI, KOTOPble 3aTeM MepeMeLIMBaJIHCb. 

Meuyeuntit (boctbop BHOCHJICH B BAe MOHOKaIbUNAdpochata (Ca(H2PO4)2H 20) 
us pacueta 100 mr P2Os na cocyy c axTuBuoctio 100 wCu. 

JA OnbITa ObIM B3ATbI JepHOBO-CpeAHeENOMBZOHCTaA NOUBA, MOULHbI uep- 
HO3eM, THMHUHbIM cepo3em MH KpacHosem. Ja Toro uTOObI tocar ycnes mMou- 
HOCTbIO IIpopearMpoOBaTb C MOYBOH, CMelleHHe cocdata c 200 r nouBbl MpoBoyH- 
J0cb 3a 3 JHA QO HaOuBKU cocyyos. IIpu HaOupKe cocyyZoB 9TH 200 r HaBecKH 
Pa3JIMUHbIX MOUB BHOCHJINCb, KaK B COCYJbI C TEMH Ke NOUBAMH, TaK H B COCYJIbI 
c JpyrHMH MOYBaMH. OTO MO3BOJIHO 
YCTaHOBHTb CTeleHb MpOuHOcTH (puKca- Tacs? 
IH cbocdbata NOuBaMH 3a MpomeqwiHe Vicnosib30BaHve MeyeHHOrO ocopa pacte- 
mlocle CMelleHHa 3 WHA. TCE by 

B Kaxkbli cocy OblJI BHeceH (poH: 


TlouBbl, Ha KOTOPbIX 


. NK(NH4aNOs+KNOs), W3 pacueTa IrN nocTaBJeH ONbIT 
u 1 r K2O ua cocyy. Ilosropxocrb Toma eR Ot OpCH a Liane ene is Mies 
B ONbITaxX OblWia ByKpaTHas. I[loces RoGapaasca hbocbat — | & @ | (goles 

° ° He! 
MpopefeH IpopallleHHbIMH CeMeHaMH nace 3 2 
opca copta J{unne. Ilocue mpoppipKku eo{| #/ 8 |g 


ocTaBlleHo mo 26 pacTeHH Ha cocyZ. 


Tlom“B MpoBodwicAh MUCTHJJIMPOBaH- — fogsonucran 21,8 31,8 20,4 2, 4 
# ¥ 0 e ms UepHo3em , ) , , 
HoH BoyoH fo 70% oT NOHOH Baro Cenosst 46,5 | 39,8 | 32,0] 24,8 
@MKOCTH. KpacHo3em 1652 |'22,6)| 45,4 ye 
6 HenocpejicTBeHHOe cMelle- 
Bo BpeMA BereTalHH HaO/OWalocb “yne @ochara co Bcel 
iy noyBol cocyfa (KOHT- 
peskoe OTCTaABaHHe B pocTe paCcTe€HHH Ha ani) 23,3 | 26,71 30,3] 0,8 


KpaCHO3eMe, IIPHYeM JIYULIHM ABJIAICA 

BapHaHT C JOOaBKO K KpacHosemy ceposema. Ha octaJIbHbIxX NOUBaxX HaOwONa- 
JIOCb OTCTaBaHHe B pocTe 1p oOaBseHuuH 200 r KpacHo3ema, C KOTOPbIM TIped- 
BaPHTeJIbHO CMelIMBaJICA Cocdar. 

Y6opka mpopeyena B KOHIe (a3bl WBeTeHHA. Bo BpemA yOOPKH OTMeUaJIOCb 
CHsIbHOe (ociaTHoe TososaHve pacTeHuii Ha KpacHo3eme. OummOKa onbita Oblia 
iaiiize ste 1,00. Ha xcOCy ; 

PaymoakTuBHblt cbocdbop B pacTeHHAX OlpeseAIcA B HaBecke 0,2 r cyxoH 
PACTHTEIbHOM MAaCCbI C MOCJeLYIOULMM MepecueTOM Ha BeCb ypoxal. Onpesese- 
Hue OOulero doccbopa MpOv3BOAHJIOCb C IPHMeHeEHHeM CYXOPO O30JIEHHA pH Mpey- 
BapHTebHOH JOOaBKe (CHsCOO)2 Ca u faibie mo Merogy JlenuxKe B BapHaHTe 
UImMyka ua cpotokoslopHmerpe. 
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Tlaunbie mo venomb30BaHHiIo MeyeHorO (hoctopa PacTeHHAMM MPHBeeHbI 
B ta6m. 1, YMCa KOTOPOH npeAcTaBaoT cpeqine U3 2 MOBTOPHOCTeH. 

B ra6n1.2 npelcTaBseHbl JaHHble 10 Cosep2KaHHio OOuLlero chocdopa B pacTeHuAx 
(cyMma o6uero cboctbopa B 3eeHOli Macce B KOPHAX) HM MO CojepxaHHlO YCBOHE- 
MBIX (boc(baToB B MouBe. Samac yCBOAeMbIX ocdaToB B MOUBe PaccdHTaH MO (pop- 
mye A. B. Coxosopa: x = P-100/K, rae P — nocTynienHe HeMeyeHOrO (poc- 
(bopa B pactenue, K — mpouenT ucnombs0BaHuaA MeyeHoro ocdopa (ie Var 
Kak B HallleM ONbITe COsep2kanne OGulero (poctbopa B pacTeHHAX Ha BCeX NOUBAX, 
3a HCKJIOUCHHeEM KpacHO3eMa, 3HauHTeJIbHO (B 4—5 pa3) MpeBbIlalo cofepxKa- 
Hue MeyeHoro (bocopa, TO, CJleqOBaTeIbHO, pacTeHHA YCBaHBaJIM He TOJMbKO 
cboctbaTbI yRoOpenusa, HO B 3HayHTebHOH Mepe MH MouBeHHbIe cpocdati. I1pu 
TaKOM CHJIbHOM HCHOJIb30BaHHM MOUBeHHEIX (octaTOB YCTAHOBUTb Pa3Mepbl MO- 
cTymuieHua docdopa u3 yqoOpeHHA BO3MO2KHO TOJIbKO MYTeM BHECeHHA Mede- 


HOrO oOpeHHuaA. 
; MACE TaOaunma 2 


Tloctynsienve B pacTeHus| Me¥eHBIX H HeMeyveHBIX ocaTOB H 3aMac yCBOAMeMBIX ocipaToB — 
B N10UBaX (B MMJIJHrpaMMax Ha cocy J) 


Conepxxanue Conepskanue | Iloctrynnmenue | Sanac ycsose- 
CxemMa ombita a Me4eHOrO dochopa u3 | Mbix MOUBeCHHBIX 
P20; B yporkae* dbochopa NOUBbI dochaTos 
Ilox30nuctaa mouspa AOOES 2363 86,0 369 
--200 r nogz3onuctoii 82,3 21,8 60,5 278 
+200 r uepHosema 89,9 23,9 66,0 276 
+200 r ceposema 120,5 46,5 74,0 159 
-+200 r KpacHosema 82,2 16,2 66,0 406 
YepHo3sem 141,9 26,7 als syed 432 
+200 r noxsonucrori 125,9 31,8 94,1 296 
+200 r uepHosema 167,6 34,4 13355 391 
+200 r ceposema 131,0 39,8 91,2 229 
--200 r KpacHosema 122 T 22,6 99.5 440 
Cepo3sem 102,4 30,3 72,4 238 
+200 r noz30nmncTori 97,6 20,4 hho 380 
+200 r uepHosemMa 117,0 37,3 79,7 214 
+200 r ceposema 94,4 32,0 62,4 195 
+200 r KpacHosema 82,2 slay Wei 444 
KpacHo3em 1,9 0,8 44) 438 
--200 r noxsonmucTon 6,7 5,4 ges) 25 
+200 r uepHosema Voie Wail 322 36 
+200 r ceposgema 25,4 24,8 0,6 2 
200 r KpacHosema 1,9 1,2 Ou 56 


* 3a BEIUeTOM cofepxaHHA dociopa B cemenax (5,0 mr). 


B Bapuante ombita, rye boccbar cMenmMBasIca CO BCel Maccoll NOUBBI Cpa3y 
IIpH HaOMBKe COCYOB (KOHTPOJIb), HAHOOJbIUIee HCMOMb3OBAHHe MeYeHOFO cboctpo- 
pa OTMe¥aeTCA WIA CeposeMa; 3a HHM HAeT YePHO3eM, MON3O0HCTHIA CYTIMHOK 
HM, HaKOHell, KpacHosem. 

OnbiT NOATBepAMI, YTO *ocdaTbI, CMelIaHHbIe C KPpaCHO3eMOM, MpouHO UM 
(PHKCHPYIOTCA MH MaJIO yCBaMBaloTcA pacTeHusAMnH (°). 

B o60MX BapHaHTax ONbITa MpOWeHT HCHOMb3OBaHUA MeyeHOrO (boctbaTa Ha 
KpaCHO3eMe OKa3aJICA HHYTOXKHO MaJIbIM. B onbiITax Ha JPyruxX MouBax pH Jo- 
OaBJIeCHUM HaBeCOK KpacHoOseMa, CMellaHHOro c ociaToM, TOxe MpoHcXoLUT 
SHAYHTEIbHOe CHHAKEHHE HCMOMb3OBAHHA MeyeHOrO docopa. a 

B onbirax Ha KpaCHoseMe BHeCeHHe B BereraltHOHHbIii COocy B KayecTBe uc- 
TOUHHKAa (hoctbopa HaBecoK JpyruxX MOUB Mocwe HX OGoralleHuA cboctbopom (nox- 
3OJIMCTOH MOUBbI, YepHOseMa UH, OCOGeEHHO, Ceposema) cyilecTBeHHO yBemMUHIO fh 
ACMOJIbSOBAHHe pacTeHHAMH MeyeHoro (pocdata. B ombiTe Ha Kpacuoseme, a TakxKe | 
Ha NOA30IMCTOH NouBe BHecenHe 200 r HaBecKH CeposemMa, O6OrallleHHOro Meue- 
HbIM PocaToM, 3HauYHTebHO NOBbICHIO MIPOMeHT HCHOb30OBaHUA rMocMeMHerO. 
OTO TO-BUUMOMY 3aBHCHT He TOJIbKO OT HesHauNTeNbHOli cbuKkcalun cbocdopa 


Cepo3eMoM, HO HM OT Toro, uTO BHeceHve 200 r KapOoHaTHOli ceposemMHOM TOUBBI [F: 
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(¢ Coqep2kaHvHem CO2 KapOouaTos 7,73%) npousBoqUT Kak Obl H3BeCTKOBaHHe 
KpaCHo3eMa H MOJ30IMCTOH MOYBbI, IPH KOTOPOM YMeHbUlaloTcA HX OOMeHHAas 
HM PMAPOMATHYeCKaH KHCJIOTHOCTH, BO3pacTaeT pH nouBb, a Tak»Ke CHUKaercs 
cofepsKanve B HeH NOABMKHBIX opm Al (Ta6. 3). 


Ta6Oaunua 3 


KucuIOTHOCTh NOUB H comsep?kKaHHe B HUX NOABHXKHOFO aJIOMHHHS| 
fl a 1 == 
Feel mq A [o) mo 
2 Vise Pou Shes 
fo) oe = Bos Sorc 
On SEER oS Sets 
Cx eo GFu ie Soau 
xeMa OMbITa 5 as bal see 55 
3k a es ass oO Go 
OR x aS One ats 
eG eae) Se | eae 
am Om i OES & 22s 
Togsonuctraa noura 4,0 she 6,0 La) 
TMlogsonmuctas moupna + 200 r 
ceposema 5,0 0,1 0,6 30) 
KpacHosem _ 3,8 1,6 10,9 141.5 
Kpacuo3em -- 200 r cepo3ema 6,2 0,4 0,3 4,4 


B onbitax Ha cepo3eme OOHapy2KeHa MeHbIlad CTeEMeHb HCHO b30BaHHA Meue- 
Horo docopa, BHOCHMOrO C KpaCHO3eMOM UH Nos30NuCTOH mouBol. B onpire ua 
NOASOMMCTOK MOYBe ObvIO YCTAHOBJICHO YMeHbIMeHHe BbIHOCa MeyeHOrO cpocpopa 
pW ROOaBJeHHH TocseqHero C HABECKaMH KPacHO3eMa HM, HaOOOpoT, yBeMYeHHe 
ero BbIHOCa IPH JO6aBIeHHH B TeX %e YCJIOBHAX HaBeCcOK ceposema. CreqoBa- 
TeIbHO, ocdaTbl, MpeABapHTesIbHO CMeLUaHHbIe C KPaCHO3€MOM OKa3bIBaJIHCb 
MeHee JOCTYNHBIMH paCTeHHAM, 4eM (ocdaTh, CMelWaHHble Cc NOA301uCTOH nou- 
BOH, a IIpeJBapHTeJIbHO CMeLUAHHble C.cepo3eMOM, HaOOopoT, Sosee TOCTYNHBIMH. 

TakuM 06pa30M, MOXKHO CileaTb OOULHH BbIBOA, YTO MPH KpaTKOBpeMeHHOM 
TpeXHeBHOM B3auMolelcTBuH cbocdopa (100 mr P2Os) c pa3IHUHbIMH TO“BaMH 
oOpa3yrotca cbocdaTbl, KOTOPble pH BHeCeHHH UX B BereTallMOHHbIM cocyy cno- 
COOHBI COXPaHATb CBOH OCOOeHHOCTH B TeYeHHe BereTalMOHHOrO NMepnoya, mpH- 
YeM HX YCBOAeCMOCTb OTJIMYaeTCA OT YCBOHeMOCTH GocaTOB OCTa/JIbHOH MaccbI 
MOUBbI, HECMOTPA Ha TULaTebHOe NepeMelUMBaHHe UX C NocwelHeH. 

JlaHuble HalliMX OMbITOB MO3BOJIAIOT ClelaTb BbIBO, 4YTO B MOUBaX, OOora- 
WCHHBIX Me¥eHbIM (octbaTOM, KOTOPbIM BHOCHJICA C KPpaCHO3eMOM HVJIM C Cepo3e- 
MOM, COJlep>KaJIMCb pasJIMUHbIe COeMMHEHUA (hocopa pasHOoH ycBosemoctH. Ec 
Obl OOpas0BaBllMeca B HaBecke (ocdaTb! NocIe CMeLIeHHA C OCHOBHOHM Maccor 
MOUB JlaBaJIH OMHaKOBbIe POpMbI (poc*PaToB, CBOMCTBeEHHbIe OCHOBHOH Mmacce 
NOUBLI, TO H KOSHUNeHT HCNOMb3OBAHHA MeYeHBIX (Poc*aToB Opi Obl OMMHA- 
KOBbIM, HM BbIUMCIeHHbIM 3amac YCBOAeMbIX (ocdaToB Obl Obl OMMHAKOB, MeKLY 
TeM KaK B HallHX OMbITaX 9TO He HMeJIO MeCTA€. 

Takum o6pa30M, MpescTraBseHue 06 ycBosxemMom 3arace (pocdopa B NO,30NH- 
cToH mouBe MOmyuaeTCA MpeyBeMYeHHbIM, eCJIM [WIA ero BHIYMCeHUA Oeperca 
BapHaHT OMbiTa C HH3KHM KosppulWeHTOM UcMOb30BaHHuA P* (onbir c N06aB- 
KOM KpacHo3eMa) HW 3aHHM2KeHHBIM, eCJIM GepeTcaA BapHaHT OMbITa C BbICOKHM KO3p- 
(buUMeHTOM ucnOmb30BaHua P* (onmbIT c AoOaBKol ceposema). CieqoBaTesbHO, 
CPaBHUTe/IbHbIe 3alacbl yCBomAeMBIX (ocdaToB B Pa3HbIX MOYBAX MpaBHJIbHee 
BbIYMCIATh IPH HeMOCpeCTBeEHHOM BHECe€HHH B OCHOBHY!O MaCCy MOUBbI BOAHO- 
pacrBopumoro (poctata, Korya PocdaT MOxKeT JOCTaTOUHO MOMHO MpopearupoBaTb 
Cc MOUBOH, He CO3aBad B Hel YCTOHUMBHIX OYArOB C Apyrol yCBOAeMOCTHIO. 

BemuunHa 3amaca yCBoxembIx cdbocaToB B MOUBe, BbIUHCJICHHaA Ha OCHOBe 
OMbITOB C HeMOCpeACTBEHHBIM CMelleHHeM MeueHEIX ChochaTOB Cc MOUBOL, Obla 
HaHvOObwelH Ha uepHOseMe; 3a HHM CJeLYIOT NOABSOMMCTaA MOUBA, CePpO3eM H 


KPaCHO3eM. 
Hayunplit HHCTHTYT [locrynuio0 
10 yoOpeHuamM WH HHCeKTOdyHrucHyaM 5 IV 1957 


um. A. B. Camotsmosa 


ILMTUPOBAHHAS JIMTEPATYbBA 
1 A.B.Cokoaos, COopx. Meuenbie aToMbI B HCCeOBAaHHAX MHMTAHMA pacTeHuil M MpH- 
MeHeHusa yqoOpenui, 3a. AH CCCP, 1955,crp. 6—21. * A. Jl. Ackuunasnu, DoccarTuplii 
P@KUM H H3BeCTKOBaHHe Mow c KCN peakumeli, U3n. AH CCCP, 1949. 
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13 Baxas 19 


Jloxnayn AkafwlemMuu Hayk CGGFP 
1958. Tom 118, Ne 5 


IAJEOHTOJOLH fA 


B. K. TETEPIOK 


O HAXOJIKE IMblJIbI[bl MAJIEOSONCKHX MOKPbITOCEMEHHbIX 
C OTKPbITbIMH NOPAMHM 


(IIpedcmaeaeno axademuxom B. H. Cykaueeoim 16 1X 1957) 


HaxoyKa B HuxKHeM KapOoHe IlogmocKkoBHoro OacceHua (1), a 3aTeEM B HHXK- 
Hem Kap6oue Sanaguoro J[onacca (*) MbIWIbIbI, CXOHOH C COBPeMeHHOH MbIIb- 
Wo HOKpbirocemenHbIxX pacrenu Myriophyllum, Alnus, Betula, sHauuTembuo 
OTOMBHraeT Hasall BpeMA NOABJICEHHA JaHHOTO THMa pacTHTe/bHOCTH. 

MopdomormyeckoH OCOGeHHOCTHIO MIbIVIbILbI MasleO30HCKUX MOKPbITOCeMeH- 
HbIX ABJIACTCH YETHIPEXYTOJIbHOe, TPeYFOJIbHOe HJM Ke OBaJbHOe ee OUePTAHHe; 
HaIM4He YTOJIMeHHH 3K3HHbI Tela NO YyIviaM MIbWIbIbI, Me pacnosararorca 
3aKDbITHIe NOpbl — UeTbIpPe, TPH WIM ABe, COOTBETCTBEHHO JIA UETbIPEXNOPOBOH, 
Tpexnopopol w DByxXnopoBok mbibubl. [loppl STOW NbIVIbIbI «... IPHMHTHBHOTO 
Tuna BcTpeyatoTed cpequ Ranunculaceae, ...M0JcTHalOTCA CHH3Y 9HO-39K3H- 
HOH WH He MpecTaBAAIOT COGOK MOZSTOMY CKBO3HOPO OTBepCcTHA... OTBepcTHe NOpbl 
3aTAHYTO TlaKHM TOHKMM CJIOe€M 3K3HHbI — MeMOpaHol. Kpas nopbl ruiagqkne» 
(1). U[biibija %e C OTKPBITHIMH NopaMH (OTKPbITbIe NOPbI MPHCyULU TOJIbKO po- 
pocieli MbiIbie) JO cHxX Nop He Oblyla BCTpeveHa B OTJIOXKeHHAX MasleO30H BbILe- 
YKa3aHHbIX OacceHHOB, TaK KaK BO3MO2%XHOCTb OOHAPyXeHHA ee cpeAu pelKo 
BCTPeUAaIONeHCA INbIJIbIbI MOKPbITOCeMeHHEIX HEBEPOATHO Maula. 

HaxoxeHne MbWIbIbl C OTKPLITKIMH NOPAaMH BO3MOKHO JIMIUIb pH Ucce10- 
BaHHM OOJIbWIOTO KOJIMYECTBA IIbIIbUbI MOKPbITOCEMeHHBIX, UTO, B CBOIO OYepedb, 
ymupaetca B paspaOoTKy MeTOJMKH ee BbIJeJICHHA HM KOHWeEHTpallHH. Takasa Me- 
TOJMKa Oblla HAMM paHee paspa6oTaHa MPH H3YYeHHU CHOP H MbIIbIbI yrieH u 
BMelLalOulNX NOpOA KapOoua 3anaubix palionos JlonGacca (IlerponapmoneKui, 
Tlaporpaycku wu HosomockopcKuli paiionpt). 

OcHoBHOl CMbICJI MeTOAMKH 3akso¥aeTcaA B Clemyrollem. Anamusy mogBep- 
rajoTcd Te yIvIM MW BMellaloliMe NOPOAb, B OTMALlepHPpOBaHHOM MaTepHasle KO- 
TOPIX BCTPeuaeTCA MbIWIbIUa NasleO3OHCKHX MOKPbITOCeMeHHHIX pacTenull. Ilocne 
NepBoro WeHTpudyrupoBanua B xuAKOcTH Tyme c yeIbHbIM Becom 2,4 (npu 
KOTOPOM OCaxkKaloTCA MHHepaJIbHble NPHMeCH HW KPYNHbIe MHHepasMsOBaHHble HU 
HeOOKHCJICHHBIE PACTHTeJIbHbIe OCTATKH), NOJYYeHHAA CMeCb CHOP HM MBWIbILI 
NofBepraeTcad NOBTOPHOMY WenTpMdyrupoBaHHto B XUAKOcTH Tysle c yenbHbIM 
BecoM 1,79 B Teyenve 20—25 mun. B pe3yabTatTe Nponcxo_UT pasqelteHve cmecu 
B WeHTpHpy2kHOH mpoOupkKe Ha Tpu clos. HwKuuli u cpequul cioM MpescTaB- 
JeHbl CHOpaMu, OOPbIBKaMM TKaHeli pacTeHHit, a TakxKe pa3/IM4UHbIMH TIpUMe- 
cimu. Bepxuul cloH covepxKuT B ceOe MbIWIbILy MOKPbITOCeMeHHbIX H CHHHYHO 
BCTPeyalolHecA CHOPH. 

HiccneqyaA BbIeleHHyI0 TaKHM O6pa30M MbWIbILy MOKPbITOCeMeCHHBIX, MBI 
CMOTIM OOHAPYXKHTb WECTh SK3EMNAPOB MbWIbUbI C XOPOWIO 3aMeTHBIMH (pH 
yBemmuennu 400 X) oTKpbiTbIMM nopamu. IlaTb aK3emnmapoB 9TOM Mb 
IpWHadlexkaT K YeTbIpexnopoBon (Tetraporina) u oquH — Kk Tpexnoposolt (Tri- 
porina) Mbiabie NateosoHCKUX MOKPBITOCeMeHHBIX (cM. puc. 1). 
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QK3UHa YTONKOB YeTHIPeXMOpoBOli MbIVIbIbl, KAK HM y OOJIbIUMHCTBa 9K3eMII- 
JIAPOB C 3aKPBITBIMM TOpamMu, yTouleHa. CaMM YTIvibl BbITAHYTbI B KOpOTKHe 
TpyOKH C MeKOOyropuatbimu, Kak Obl pa30pBaHHbIMA Kpaamu nop. 


e 


Puc. 1. [Ibibija MoKpbITOCeMeHHEIX C OTKPbITBIMH NopaMH, OOHapy- 
?KeHHAA B YIIAX HWKHerO KapOoHa SamayHoro Jlon6acca. a — 
Zonotetraporina rimosa Tet. sp. nov.; 6 — Zonotetraporina lurida 
Tet. sp. nov.; ¢@— Zonotetraporina prava Tet. sp. nov.; e — Azo- 
notetraporina obscura Tet. sp. nov.; 0 — Azonotetraporina adunca 
Tet. sp. nov.; e — Zonotriporina incontaminata Tet. sp. nov. 


Tpexnoposaad IblIblla HMeeT [Be OTKPbITbIe NOPbIl, PaCOJIOKeHHbIe, KAKTH 
y 4eTHIPeEXNOPOBOH MbVIbUbI, HA YAVIMHEHHBIX TPyOUaTHIX YFOJIKOBbIX BbICTYMaXx. 
KaHauibl Nop Kak y YeTHIPeXNOPpOBOH, TaK WH Y TpeXMOPOBOH MbWIbUbI NOKPbITO- 
C€MCHHBIX MPOCBeuHBaIOT B BUe CBOOOAHOH NOMOCTH, CTeHKaMM KOTOpOH culy- 
X*KHT 2K3HHA YIOJIKOBbIX YTOJINLeHHH. 

TakuM oO6pa30M, HaxOJKa MbIJIbIbI C OTKPbITbIMM NOpaMHM B OTJOKeHHAX 
HwKHero KapOouna SanaHoro JlonOacca cB eTeJIbCTBYeT O NOPOBOM XapakTepe 
MpOpacTaHuA MbiIbUbI NaeOSOHCKHX NMOKPbITOCeMCHHBIX PacTeHHH, YTO HaGJIO- 
jlaeTcH Y MbiIbIlbl HEKOTOPbIX COBPeMeHHbIX MOKpbITOCeMeHHBIX (Betula, Al- 
nus W Jp.). 

JlanbHelune HCCeOBaHHA MbWWIbILbI WayleO3OHCKUX MOKPbITOCeMeHHBIX, Kak 
HaHOoslee JOCTYNHbIX OCTATKOB MpeAKOB COBPeMeHHbIX HX NpelcTaBuTeeH, 
BO3MOXKHO, NOMOryT HaM T1paBHJIbHO MOJOHTH K PeleHHIO 3araqKH UX Mpo- 
HCXOKJeCHHA HU YBOJIOMMH. 


T|Hemponerposckuli Hay ¥HO-HCCeloBaTeIbCKHHi Tocrynuso 
HMHCTHTYT reoJOrHH 15 IX 1957 


LWMTHPOBAHHAA JIMTEPATYPA 


1¢. H. Haymosa, Mss. AH CCCP, cep. reom., Ne 3 (1950), *B. K. Tetrepwr, 
JLAH, 109, Ne 5 (1956). 
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ALoxnagn Akaygemuu nayr CCCP 
1958. Tom 118, Ne 5 


TEHETHKA 


r. B. MEJBEJIEBA wu JI. X. 9MLYC 


MIPMHMEHEHME MEYEHbIX ATOMOB K KH3Y4EHHIO IIPOLWECCA 
OMJIONOTBOPEHHH Y PACTEHHH 


(IT pedcmaeaeno axademuxom T. JI. Jleicenxo 18 1X 1957) 


Sa TloculeqHHe TOMbl PAZOM SKCNepHMeHTOB OblIO MOKa3aHO, 4TO MpoLecc 
OMJIOMOTBOPeHHA Yy BBICIIMX PacTeHHH He OrpaHHUMBaeTCA OHHM AKTOM CJIMAHHA 
MY %XCKHX WH 2%K€HCKMX ramMeT. CKa3aJl0cb, YTO Macca PacTYWIMX B NMeCTHKe MbWIb- 
IeBbIX TPyOOK. KOTOPble B HeJaJIeEKOM MPOLJIOM PpacCMaTPHBaJIHCb JIMIIb Kak 
«rapaHTHHHblli Pon», OOecneunBaloulul ycnex OLHOH H3 HUX, BOBJICUeCHbI B CJIO%K- 
“HbIe MeTaOoMueCKHe MPOMeCccbl WH HIpaloT MPH OMJOLOTBOPeHHH OMpeeseHHyto 
H HeMaJIOBaxKHy!0 POJIb. 

KoumuecTBO MbIWIbIbI, YUaCTBYIOWeH B OMbWICHHH, OKa3alIOCb BarxKHeHLIHM 
akTOpOM, OOeCHeYHBaIOWIHM He TOJIbKO HOPMaJIbHOe 3aBA3bIBAHHe CeMAH, HO 
HM BbICOKY1IO 2%XH3HCHHOCTb NOTOMCTBa (1-8). MeHee ACHBIM ObIJI BOMpPOC 0 BM AHHH 
KOJIHUeCTBA MbIIbILbI Ha HaCJIeACTBEHHbIC NpH3HakH NoTOMcTBa. Mexkyy Tem, ecTe-- 
CTBEHHO ObIIO OXKNLaTb, YTO YeM OOJIbLUWee KOJIMYECTBO MbWIbIUEBLIX TpyOoK OyjeT 
BOBJI€EUeHO B MeTaOOJIMueCKHe Mpoleccbl pH OMIOAOTBOPeHHH, TEM CHJIbHee 
JOJIKHO ObITb OTILOBCKOE BJIMAHHE HA MOTOMCTBO. 

B HacTOAMeM HCCJIeROBAaHHH aBTOPbl MOCTaBHIM 3afauy YyCTaHOBUTb 
3ABHCHMOCTb M@K]AY KOJIMYECTBOM BeINeCTBA MIbWIbIeBbIX TpyOOK, Moma- 
Warollero B 3apOAbIWIeBOH MeIOK, M CTeIeHbIO BbIPAaXKeHHOCTH OTILOBCKUX 
TIpusHakoB B THOpumax NepBoro noKovienua. Jina BbINOJHeHHA STOW 3aya- 
UH HYKHO ObIIO NOLOOpaTb Tako OObeEKT HM Taky!O KOMOMHAMHIO CKPpelly- 
BaHHA, KOTOPbIe oOGecheuHIM Obl BO3MOXKHOCTh NoJyyenua ruOpuzow F, 
C pa3HOW CTeNeHbIO BbIPaXXeCHHOCTH OTHOBCKOrO MpH3Haka. MbI ocraHOBHJIH CBO 
BbIOOp Ha KYKYypy3e MO CuleAyIOWlHM cooOpaxenusM. IIpu cKpellHBaHHH COpTOB 
KYKYPYy3bl C pa3HOH OKpaCKOM CeMAH YacTO HaOsIOMaeTCA HEOMHOPOMHAaA OKpa- 
cka rHOpHHbIX 3epeH NepBoro noKosenusa. IIpu ckpemjHBaHHH OeO3epHOro Ma- 
TePHHCKOFO COPTa C XKeJITOZCPHbIM OTILOBCKHM, HECMOTPA Ha TO, YTO *KesTaA 
OKpacKa CeMAH JOMHHNpyeT Hak CeO, B NepBOM NOKOJIeHHM OKpacKa rHuOpuy- 
HBIX C€EMAH B pesedax OLHOFO UM TOrO %Ke NOUaTKa MOXKET BAPbUPOBATb OT YHCTO 
OTIOBCKOM (APKO-2KeJITOH) JO MaTepHHCKOH (OeOH), WaBad MpOMexyTOUHYy1O 
6leqHO-2*KeITYIO (Ppakwuio (4). 

Zanaua 3aKI0UaaCb B TOM, UTOObI MPOH3BeCTH KOJIMYeCTBEHHOe OMpejeieHHe 
BeILCCTBA IIbWIbIeBbIX TPYOOK, COJep2KalllerocaA B rHOpHAHbIX CeMeHaX, Pa3JIH- 
YarOUHXCA MO cBoel OKpacke. JlA paspelieHua ee Oblul NpHMeHeH MeTO, (°) Ha- 
CbINLeCHHA MIbWIbUbI PaWOaKTHBHBIM H30TONOM cepbI (S?°), oMmblWwieHHaA paHo- 
AKTHBHOM MbIJIbIOM 3apaHee H30JIMPOBaHHbIX MOYaTKOB HM KOJIMYCCTBEHHOTO 
yueTa palMoakTHBHOCTH 3peJIbIX THOPHAHBIX CeMAH, pasOuTHIX Ha PpakIHH M0 
HMHTCHCHBHOCTH OKpackH 9HAOcTIepMa. Boyee BbICOKAH PaMOaKTHBHOCTb APKO- 
*KeITOH (PpakUMN NO cpaBHeHUlo c CeNOli HAM OeMHOOKPalleHHOH Obia Obl To- 
Ka3aTeleM MIPAMOM 3aBHCHMOCTH Me2KJly KOJIMYeECTBOM OTILOBCKOTO BelllecTBa 
HW CTeMeHbIO BbIPayKCHHOCTH OTUOBCKOPO IIpH3Haka. 

OnbiTbt ObIIH MpoBeLeHbI B TeveHHe ABYX BereTallHOHHbIX NepHogsos B 1955 


M1950 Tr.” 


* B pa6ote npuuumaau yuactue T. H. Kanwopa u T. K. Oraposa. 
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Jia NOMYYeHHA MbIIbILbI, HACbILLeHHOM payMoakTHBHOL cepoh S**, cpes3aHHble 
HW 3aKJIOUCHHbIe B MepraMeHTHble WaKeTbl MeTeIKH OTIOBCKOrO COpTa MOMeLIa~ 
jIMcb B pacTBop paquoakTuBHoro BeulecTBa (Na,SO, B 1955 r., MeTHOHHH B 
1956 r.) 3a OMMH eHb JO pacKpbITHA MbIIbHHKOB H BbICbIMAaHHA M3 HHX MbIJIbILPI. 
B reuenne 4—-5 AHeli, WoKa MeTeIKH MpOO/ Ka MbWIATb, paWOakTHBHas Ibi b- 
a @KeLHEBHO YHOTpPeOAMaCh AA ONbIIeHHA. Karkqad MOpMA MbWIbIlbl OAHO- 
BDCMCHHO C OMbWIeHHeM HCCeAOBalach Ha paHOaKTHBHOCTb, H3MepeHHe KOTO- 
po Mpou3sBoAUIOCb TOPILOBbIM CYeTUHKOM T-25-B®JI na ycranosKe Tuna B. 
[Ipu pacuere akTMBHOCTH BHOCHJMCb MOMpaBKH Ha paciayl H CaMOMOrsoMleHHe. 
B 1955 r. axruBuocts 1 mr opitbuEt cocraBaana 1000—3000 umn/MuH, B 
1956 r. ona yocrurama (10—15)-10° umn/mun. Ilo paguoaxrusnoctu 1 mr 
TIbWIbUbI HW UHCY MbWIbILeBBIX 3ePpeH, Cofepxaujuxca B | Mr MbWIbIIbI, BbI- 
UNCAANACh PaMOaKTHBHOCTb OJHOFO MbWIbUeBOrO 3epHa aHHOM NOpmHH. 
PayMoakTHBHOCTh CeMAH KYKYPY3bl OMpefeAach ocse UX o307eHHA (°). 
Jlna nojyyenua CpaBHUMBIX XapaKTePHCTHK PalMOaKTHBHOCTb BO BCeX CIYUaAx 
MepeCuHTHIBAIaCb Ha OHO CEMA KYKYPY3bI HW BEIPAKaMacb B PadMOakTHBHOCTH 
OMHOrO MbIbIeBOrO 3epHa COOTBETCTBYIOMelH NMOPUHH MbWIbII. ITO WaBaso 
BO3MOXKHOCTbh OJHOBPeMeHHO COCTaBUTb ce6e MpescTaBeHve, XOTA WH MpHOsmH- 
2KeHHOe, O YHCMe MbWIbIeBEIX 3ePeH, MpHHHUMaBLIMX YyyacTHe B ONJOLOTBO- 
PeHHH OJHOTO CeMeHM KYKYPy3bl. OCHOBHBIe OMBITHI ObIIH MpoBeseHb! B 1956 r. 
Jlero 1956 r. m0 MereopomorM4yecKHM YCJIOBHAM OblIO WIA KYKYPY3bl 
HeOMarONPHATHbIM, BCJIeqCTBHe Yero MOCIe COspeBaHHA JlaJleKO He BCe T10- 
WaTKH OKa3aIHCb MIPHrOXHbIMH [JIA MOCTaBJICHHOM B HacToseH paOoTe WeuH. 
V3 20 onpienHbIx paqvoakTHBHOH MbWIbUOM NMOVaTKOB WIA aJIbHeHwieH PpadoorTsl 
yanocb oTOOpaTb Bcero 7. Onw cofepxKasH ocTaTOuHOe KOJIHMYeCTBO  BbI- 
3PeBINIMX CeMAH, a B 5 43 HX MOXKHO OblvIO HaOIOJaTb XOPOWIO BbIPaKeHHbIe 
pa3mmuua mo oKpacke. B nouatKe Ne | Obito 3 ACHO BbIPaxKeHHbIX NO OKPacke 


(ppakuHH CeMAH, B OCTaJIbHBIX — 0 2. 
Ta6auua 1 
CBa3b M@XKy PpalWOaKTHBHOCTbIO THOPHAHbIX CCEMAH KyKyPy3bl H HX OKPacKOH. 
Onpitpr 1956 r. 


OTHomWeHMe panvoak- | PagyoaKTHBH. CeMaH B 
THBH. OQHOTO ceMeHH % K palwoakTHB. ce- 
K paqWOaKTHBH. OAHOrO Man Gelo# dpaKunn 
TIbIVIbI,. 3epHa 
OrnoscKuii Uncao0 
Martepunckuii copt COpT uccsex. oKpacKa ceMAH 
a ceMAH 
m4 
& 6 cBeT0-| ApKO- 
= 6 cBeTJ0-| ApKO- CMIBIC bxenTbie|KEITbIC 
e CNBIC | xe ATHIC| KEMTEIC 
Zs 
4 | XappKoscKk. 6emaa 3sy- Onecck. Ne 1 2Kem- 
2 60BuaHaA Tas 3yOoBugHan| 222 4,50 Pahl 2,84 100 154 189 
To «xe To »#xe 79 1,23 doe — 100 107 _ 
3 | Onecck. Genaa, KpeMH. yh 120 1,04 _ 1,66 100 — 160 
: ze ae » » a 1,63 — 2,21 100 — 136 
ay >» » 02 0,78 — — 
6 | XappKoBcK. Geman sy- ; wh oa “he 
6oBHaHAaA » » 45 — — d2o 
7 | Onecck. 6ean, KpemH.| » » 44 — — 2°01 


Hs nanubix Ta6n. | BuLHO, 4TO B Upesemax KaxkJoro novaTKa GenpIe ceMeHa 
OKasaJIMCb MeHee PajMOaKTHBHBIMU, 4eM 2KeTHIe. I1pH DeeHun CeMaH Ha TPH 
(ppakWMH pOCT MHTeCHCHBHOCTH OKpacKH COMpoBoxmaerca MH pocToM paguo- 
AKTHBHOCTH. OTA SaKOHOMepHOCTb cCOXpaHAeTcd uu Torma, ecaH pacuer 
AKTHBHOCTH C€EMAH PasHOH OKPackH NpousBoyuTcs Ha | r ux cyxoro Beca. 

B HeCKOJIbKUX OMbITAX ObIIO HCCeLOBAHO pacipeylenenue pakuoakTUBHBIX 
BeULeCTB MO OTCIbHbIM YaCTAM 3pesOrO CeMeHH. Sapodbuuu u O6oM0UKU OTTe- 
JIAJIMCb OT SHNOCHePMa, H H3MePeHMe AKTHBHOCTH MPOW3BOAMOCh OTICIbHO AWA 
KaxkOH Ppakiwu. Okasalocb, YTO B 3aposbIlWe u SHJOCTepMe KOHUeHTpallu a 
Ppaj\MOaKTHBHOCTH OMHaKOBA, B BelllecTBe Ke OOo0"eK Ona Ha 40% menbuTe 
uemM B SHocrepme. Hammune paquoakTHBHOCTH B TKAaHAX CeMeHHEIX O6oN0UeK 
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MOATBepAMaeT eHCTBUTeIbHOe CYUeCTBOBaHHe OOMeCHHBIX MpOWeccoB MExLY 
MaTe€PHHCKHMA TKaHAMH MV MbIWIbILeBBIMH TPpyOKaMH, B pe3YJIbTaTe 4Yero HX Be- 
U€CTBO MOXKET ObITh OOHAPYXEHO H B UHCTO MATEPHHCKHX YacTAX CeEMeHH Hi ObITb 
MIpHYHHOU ABJIEHHA MeTaKceHulinoctu. JIA KOHTPOMA ObWIO MpOusBeeHO TakxKe 
H3MepeHHe PaMOaKTMBHOCTH HeOMJOMOTBOPeHHbIX cemMaH. Kak u cileqoBaJIo 
OXKUaTb, B STHX CCMCHAX PaMMOaKTHBHOCTh WpakTHYeCKH OTCYTCTBOBaJIa. 

B onpirax 1955 r. na6moasacb Ta %Ke 34BHCMMOCTb PayMOaKTHBHOCTH CceMAH 
OT HHTCHCHBHOCTH HX 2KeJITOH OKpackH, uTO H B 1956 r. Oquako copta, y4uacTBO- 
BaBlIve B OMbITe 1955 r., OKa3aIHcb He BMOHe YMcTOCOpTHbIMH. HezocraTKOM 
STHX MepBEIX OMBITOB ObIWIO TaKAKe CIMUIKOM MaJloe yncIO cemsaH (10), BXOMBIIUX 
B MCCJIeLyeMble Ha PalMOaKTHBHOCTb MpoObl HU, Kak CMeRcTBHeE STOTO, HesocTa- 
TOUHAA TOUHOCTh NOJYYeCHHbIX JlaHHbIX. : 

[Ipu cpaBuenun Zanuprx 1955 uw 1956 rr. mpl OOnapyxXuU Mpexkye Bcero 6oub- 
WIyio pasHHIly MeXKLY HHMH NO YHCY MbIWIbUeBbIX TPYOOK, OTMaBIUMX CBOe Be- 
U€CTBO OJHOMY CeMeHY KyKypy3bl. B 1955 r. sto unco0 KOMeGasOCcb B Mpesemax 
mMexyy 7,3 4 25,0, aB 1956 r. OHO CHJIbHO CHH3HI0Cb M KOMeOanocb oT 0,78 TO 
2,84. PaqwoakTHBHOCTb pa3HbIX Y4aCTKOB HuTeM (mecTHKOB) TaKxe B 1956 r. 
Obula B 5—7 pa3 HM2Ke, 4eM B COOTBETCTBYIONMX yuacTKax HuTeli B 1955 r. 
Tak Kak MeTO,MKa OnpeyleeHHa paquoakTHBHOcTH B 1956 r. B TOUHOCTH NOBTO- 
pasa MetoquKy 1955 r., To NpHuHHOH, OTBETCTBEHHOM 3a 3TO pa3zIMuHe, OUe- 
BUHO, ObWIH pesKO HeOarompHATHbIe MeTeoposOrMyecKHe YCJIOBUA BO BPeMA 
llBeTeHHA KYKypy3bl B 1956 r. CpaBHeHue aHHbIX MO JBYM rojlaM, O4eHb pa3- 
JIMUHBIM 110 MeTeOpOJOrHyeCKUM YCJIOBHAM,XOPOWO XapakTepH3yeT 3aBHCHMOCTb 
OcoOeHHOCTeH Mpollecca ONMOLOTBOPeCHHA OT YCJIOBUU, B KOTOPbIX OH MpoTeKaeT. 

TakuM oOpa30M, IIpHMeHeHve MeTOAMKU Me4eHBIX ATOMOB K H3Y4CHHIO ONJIO- 
MOTBOPeHHA Y KYKYPY3bI NO3BOJHO YCTAHOBUTb IIpAMY!O 3aBHCHMOCTb MexK- 
AY KOJIMYeCTBOM BeLLeCTBA MbWIbIeBHIX TPYOOK, MOCTYMHBIUWero B 3apObILeBbIi 
MeINOK, H CT€MeHbIO BbIPAXKCHHOCTH B THOPHAHbIX CeMeHaX TepBoro MOKOJIeHHA 
OTIOBCKOrO MpH3Haka OKpackH ceMAH. OOyCJIOBJIMBaeMbIM OTILOBCKHM PpOJH- 
TeJIeM MpH3HaK %KeNTOH OKPaCKH ZHMOCMepMa BeeT ceOA KAK JOMHHAHT TOJIbKO 
Ip yCJIOBHH MOCTaTOUHOrO KOJIM4eCTBAa BELLECTBA MbIIbIEBLIX TPYOOK, BXO]A- 
IHX B 3apObIlWieBLId MewioK. [Jo Mepe yMeHbINeHHA HX YHCa OH MepeXOLUT 
B COCTOAHHe HeMOJHOrO JOMMHMpOBaHUA (cBeTJIO-2%KeNMTaX OKpacKa CeMsAH), 
a IIOTOM MH B YHMCTO pelleccHBHOe CocTOAHHe (6elad OKpacKa CeMsAH). 

Vi3smenenve JOMHHMpPOBaHHA MOA BIMAHHEM HefocTaTOUHO OOMIbHOrO CHaO- 
XKCHHA 3aPONbIIeBOrO MellIKa MY2KCKHMH MOJIOBLIMH 9JIEMeHTaMH B paCCMaT- 
PHBaeMOM cJ1yuae MMeeT OCOOO OAarOMpHATHbIe YCOBHA JWIA CBOero MposABJIe- 
Hua. Mccnenyembli mpu3Hak, OKpacKa CeMAH, MpHHaexKHT He 3apOJbIllly, 
a 9HocMepMy, re, KaK M3BeCTHO, C/JIMAHMe MYKCKOM TaMeTbl MpOHCXOMMT He 
C TramOUAHOH WKeHCKOH KJIeETKOH, Kak B CJy4ae 3apOJbllla, a C AMMJIONAHON. 
Y>Ke CaMO HaJIMdHe B KJIeTKaX 9HOCMepMa JBOHHOFO KOJIMYeCTBA 2KEHCKOTLO AJep- 
HOFO BellleCTBa, CDABHHTCIbHO C MYXKCKUM, CO3aeT YCIOBHA, Upespacnoarato- 
Wie K MPOABJICHHIO MaTePHHCKOM HacJieCTBeHHOCTH. ! 

MoxHo J{yMaTb, YTO MeHbINHH aOcOMIOTHBIH Bec H Oomee HH3KaH ypoxKan- 
HOCTh THOPHAHbIX 3ePpeH KYKYPY3bl, MMeIOMIHX MAaTePHHCKYIO pellecCHBHYy!0 
OKpacky (4), TaK2xKe ABJIAIOTCA CJIEACTBHeEM MeHbUero COepKaHWA B HAX MYXK- 
CKOFO BeII[€CTBa MIbIWIbIeBLIX TPYOOK. 


Vucrutyt rexeruku Akayemuu Hayk CCCP Tlocrymuso 
Vuctutyt Ovodbusuku Akayemun HaykK CCCP 18 IX 1957 


IIMTHUPOBAHHAS JIUTEPATYPA 


1B. 10. Basaspayk, Tp. Uucr. reseraxu AH CCCP, Ne 20 (1953). * I. B. Mea- 
peesa, Tp. Uncr renetuxu AH CCCP, Ne 22 (1955). *®C. Il. Oranec AH, M38. AH 
ApmCCP, Ne 2 (1948). 4 A.B. Caaamos, ArpoOuonorns, No 4 (1954). VM. M. Il o- 
aakos, A.H [mMutpuesa, DKypn. o6uy. Ono, Ne 1 (1955). A. II. Be ao3 ep- 
cxuli, H. WH. Wpocxypxkoe, KparKoe pykosoxcts0 10 OMOXHMHH pacTeHHH, 1951 
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Jloraann Akagemun nayr CCCP 
1958. Tom 118, Ne 5 


@H3HOJIOTH A PACTEHHH 


O. K. JOBPOJIKOBCKUH u A. B. CJIABBO 
BOSMEHCTBHVE MUKPO3IJIEMEHTA KAJMHA HA BHHOrPAL 
(IIpedcmaeaeno axademuxom A. JI. Kypcanosoim 9 X 1957) 


M3 xumuueckux QJIeMeHTOB NOGouHOH nosrpynnl Il rpynnpl nepHoquyeckon 
cucTeMbI aemMeHTOB (Zn, Cd u Hg) TombKOcoequHeHHA Zn B 3HAYHTeJIbHOM Mepe 
HCIOJIb3YIOTCA B KaYeCTBe MHKPOSJICMeCHTAa WIA MHTAaHHA PaCTHTeJIbHbIX WH 2XKH- 
BOTHBIX OpraHH3mos (+-°). CoeqvHenua 2#e Cd B pacTeHHeBoycTBe JO CHX op 
HOUTH He HCNOMb30BaIHCb (4), XOTA O POH STOTO MHKPOSJEMeHTA JIA %XHBOT- 
HbIX H UCJIOBEYCCKOFO OPlaHH3MOB HaKONHJIOCb MHOFO HHTepeCHbIX JaHHbIX (°, °). 
O coequnenuax Hg Takxke HMeeTCH 3Ha4HTeIbHOe YHCIO padoT (°), B OCHOBHOM 
mo WupdepenuualuH HX TOKCHKOJOrHYeCKOrO eHCTBHA. 

Zn, Cd u Hg o6mafator CXOMHbIM CTPOCHHEM BHELIHHX 3JIEKTPOHHBIX OOOJIO- 
yeK, T. €. OJMHAKOBbIM YHCJIOM 3IeEKTPOHOB (18 u 2) Ha BYX NocmeqHAX JHEpre- 


Ta6bauna 1 


Bananve mukposementa Cd Ha Bec, caxapHcTocTs, 
KHCJIOTHOCTh (APOX) WH rirOKOaluAHMeTpHueckult 
nWoKa3aTeJIb BHHOrpana 


3) a mas 
o 

Be | 20] 35 | Bee 
aa | f° | Ses] aoe 
Ee | $s | B58] sks 
eas u2 | ag8/ ¥ag 
so | 6k | Set] BS% 
oS SS | es] S85 

KouTpOwb 122,7 18,8 14,2 4,32 
CdSO, 5-107-§ r na Kycr 186,5 20,7 10,9 1,90 
5-107-3 r Ha KycT 144,5 20,8 10,8 92 


THYCCKUX YPOBHAX, OTIMYAACh Apyr OT APyra NO CBOeMY CTPOeHHIO JIMLWIb YHCIOM 
SJICKTPOHHBIX CIO€B C COOTBETCTBEHHO 18, 18 u 32 sneKTpoHaMH. OTO npejonpe- 
jleteT HECOMHCHHYIO aHaJlOrHio B BOsJeHCTBHH COeAMHeHHH YKa3aHHbIx 93Je- 
Me€HTOB Ha OpfaHH3Mbl, XOTA HM MPH cTporoli cneluduuHocTH BMAHHA KaxKoro 
M3 HUX. C yBeMYeHHeM MOpANKOBOTO HOMepa B Mpeselax rpynimbl yBenH4H- 
BaeTCA TOKCHYHOCTH QICMeHTOB anol PPyNMbl H YMeHbIUIaeTCA UX IMPOMeHTHOe 
cowepxkaHHe B OpraHH3Me: MeHee TOKCHYHbI Zn cosepxKUTCA B KOMHUeCTBE 
10°%, Oonee ToKcuuHplt Cd—p Kommuectse 104% HH camprii TOKCHUHDI H3 
3JIEMEHTOB 9TOH rpynnbl Hg — Bp komnyectBe 10° °%,. 

B MuHepasax KaJMUli ABJIAeTCH MOCTOAHHBIM CIYTHAKOM IMHKa, MpHuem ero 
coylepxKaHwe B NOUBaX B COTHH pa3 MeHbIlle, YeM COJepxKanne coeqMHeHH NO- 
culequero. Tak, cojep>kanue Cd B uepHo3semax Koume6netca ot 2,0-10°° 0 
1,3-10°°%. Ornomenue Zn: Cd B dTHX nOUBaX cocTaBIAeT B cpeqHem 1000. 
Cofepxxanne Cd B pacTuTebHbIx opranusmax (”) cocrapasaer 1,6-10-°% (Ha 
cyxoe BelllecTBo). Tor caktT, TO B OpraHH3max oTHOWeHHe Zn :Cd~20: 1 noKa- 
3bIBacT, Ha Halll BSA, YTO PacTHTebHbIe OPraHH3Mbl HYKalwoTCA B MUKPO- 
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koulMuecTBax Cd He B MeHbIUeH cTeneH, YeM B CoeqUHeHUAX Zn, KOTOpHIe M0- 
TIOWLalOTCA M3 NOYBbI YacTO B OOJIbINMX KOJIMYeCTBAX. 

[lpotomKaa uccieoBaHHA BAMAHHA MawIO USYYeHHbIX MUKPO9MeMeHTOB Ha 
H€KOTOPble PaCTHTe/IbHble OPPaHH3Mbl, MO MeTOJaM OMMCaHHbIM pauee (8), Mbt 
MClibiTaiv B 1956 r. RelicTBHe coequHeHHii Cd 2+ Ha BuHOrpag. OnbiTbI OBI TO- 
CTABJICHbI Ha 1OXKHOM YePHOSeMe CO CMAOOMLeOUHOH peakuueli cpegb (pH 7,2— 
7,3), Te KOWMYeCTBO ycBOseMBIX (opm Cd ** Becbma Maso. B yueOuom xosaii- 
cTBe Oyecckoro cejbcKoxo3siicTBeHHoro uNcTUTyTa «UepBonuli xyTop» Opii0 
MpOW3BeeHO B Havasle MaccoBoro UserenHA (23 VI) BuHorpaga copta I[ap- 
QOHE ONPbICKHBaHHe pacTBopamu CdSO,, mpHyeM OHO GOblIO NOBTOpeHO, Kora 
APOMbI WOCTHTIH pasMepa MpuHMepHo ropoumuH (10 VII). 


¢ Ta6Omuuna 2 


Bumanne mukpoamementa Cd Ha OKHCAMeMOCcTb TKaHel, coxep2Ka- 
HH€ ACKOPOHHOBOM KHCJOTHI B JIMCThAX HM ATOMAX, A TAaKXKE Ha HaKO- 
TIJICHHE OTJEJIbHBIX CaxapOB B BHHOrpaye 


Bos 

oo ei KounuecrBo 

nes alae acKop6u- 

2 “ Ses HOBO KomuyecTBo 

Be | Seo KHCJIOTEI, caxapoB, % 

= oS mr-% 

ind BS 

Sa S i=} 

Ew lis 

are 

Se |See e 

eae et) Pe % a o S 

me | fe & s S z $ & els 

Bseeihioaa 3) ) a 2 2 Se) 

oS e S te oO Na NA MIS 

Pees cel nl hele Me Rl Beate 

Of |SZE] ow 2 Sy allie coed etze | es3| [ps 
Kout posb 55 18,5 4,4] 6,4|17,75 | 8,85 | 9,58 | 0,92 
CdSO, 5-107-5 r Ha Kyct} 34 16,5 7,4 7,8 {19,35 |10,05 {10,23 | 0,98 

5:10-* r Ha xycT] 52 18,0 15,01 44,3°149545 | 9795: (10,30!) 0596 


OnpbicKHBaHve Mpou3BoOAHOCh pacrBopamu CdSO, u3 pacuera 5-107? u 
5-10°° rcoau Ha KycT BHHOrpaga (B cpetHem 0,2 1 pacTBopa), a KOHTPOJIbHbIe 
KYCTBI OMPbICKHBaJIMCb TAKHM 2K€ KOJIMYeCTBOM BOJbI. OMIT ObIIM MOCTABJIEHbI 
B 4 nopTopHocTax. Ordop npo6 ocyusectBiasca 18 IX, 3a 2 AHA DO cCOopa ypo- 
KasA, H MpOObl oTOHpasHcb He MeHee em c 50 KycTOB BUHOrpaya (B KaxKJOM Ba- 
pHaHTe) MO YKa3aHHOMYy paHee cnocoéy (8). 

PaccmoTpeHhe JaHHbIX, MPHBeeHHbIX B TaOu. 1, NOKa3bIBaeT, TO Bec ATO] 
BHHOrpayla NOX BAMAHMeM CoequHeHu Cd** 3amerHo Nosbilwasca (Ha 11 nu 17%), 


_UPpHUeM B 6ouIbILeH CTeneHu JIA BapWaHTa, B KOTOPOM ObIJI HCNOJIb8OBaH PpacTBOp 


B komuuyectBe 5-10 2 r CdSO, ua kycr. Mutrepecuo, uTo yKa3aHHaaw KOHIeHTpa- 
ua CdSO, copnayaet c TeMu KomHuecTBamMH ZnSQ,, KOTOPbIe ABAIOTCA ONTH- 
MaJIbHbIMH IPH HeKOpHeBOM NuTaHHM BuHorpara (8, °). YpoxaliHocTh BHHOrpa- 
qa B OOoux BapHantax Cd ** ypenuunnacb c 35 n/ra No 38,8 u 40,9 w/ra. 

OjHako MUKPO3JIeMEHT CIOCOGCTBOBAJI He TOJIbKO MOBbILUeHHIO ypOxKalHOcTH, 
HO H OOJIbINeMyY HAKOMJIe€HHIO caxapa, CHH2KCHHIO KHCJIOTHOCTH ATOA HW, TaKMM 
o6pa30M, yCKOpeHuio co3peBaHHA BUHOrpaya. Tak, KOJIMYeCTBO Caxapa B ATOMaX, 
ONpeyeiABUIeecA pedpakToMeTpHuecku, BO3pactasio Ha 1,9—2,0 a6c.% 
C COOTBETCTBYIONLMM CHH2KEHHEM THTPyeMOH KUCJIOTHOCTH. 

O creneHu 3peOcTH BUHOrpaya Xopollee NpeAcTaBseHHe JaeT PllOKOalutH- 
MeTPHYeCKHH MOKa3aTe/b, MpeACTaBJIAIOWHH OTHOWeHHe OOuero KOJINYeCTBAa 
Caxapa K THTpyemMol KucuoTHocTH. M3 nowy4eHHbIx JaHHbIX YeTKO BHAHO IIpeBa- 
JMpOBaHHe ZTOTO MOKa3aTeA Y BHHOrpasa B OOOMX BapHaHTax MCNOMb3OBaHHA 
MHKpO3JIeMeHTa MO CpaBHeHHIO C KOHTPOvIeM. 

Yxe Joka3ana (1°, 11) Bo3MoxHOCTh yyacTHa coequHeHHl Cd?* B Baxkueli- 
IMMX OKHCJIMTCJIbHO-BOCCTAHOBHTEJIbHbIX MpolleccaxX B OpraHu3Max Hu B epMeH- 
TaTHBHOH JleaATesIbHOcTH. CoequHeHua Cd2*, xoTA B MeHbIllelH CTenmeHH, YeM Coe- 
Wuneuua Zn2*, ycKopsroT mpollecc OKHCJICHHA CYIbPruApWIbHbIX rpymn B AH- 
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cysbuHbIe H AKTHBUpy1oT, Mo_o6HO Zn, o6eCUBeYHBaHHe MeTHJICHOBOH CHHH 
DANOM PacTHTeIbHbIX JerHypas. B 3aBHCHMOCTH OT XapakTepa aHHOHA, KOHUCH™ 
Tpalun comm HM pAya Apyrux akTopoB, CoeqHHeHHA Cd?* morytT o6saqaTb 
Katala3HOl aKTHBHOcTbIO (CdSO,), 1H60 mepoKCHAa3HOH. 

B waumx onpirax Opwio noKa3aHo, ro Cd2*+ cHu2KaeT OKHCJIACMOCTb TKaHeH 
jiucTbes (cM. Ta6ul. 2), mpHuem B OombuleH cTeneHH, KOrAa UCHONb3OBaJICA 
CdSO, B Kounuectse 5-108 r Ha Kyct. Tak, B STOM Cily4ae OKHCIACMOCTb TKa- 
Heli YMeHbIUMacb Cc 55 fo 34, a HowpenyuupyrwulaAr cnoco6HocTb TKaHeH c 18,5 
no 16,5, uro cBHyeTembcTByeT O06 YCHeCHHH OMNpeeJIeHHbIX OKUCJIMTEIbHO- 
BOCCTAHOBHTCJIBHbIX MIPOMeccOB, MpPHBOAAUIMX K YMeCHbINeHHIO KOJIMYeCTBa BOC- 
CTaHOBJICHHBIX (POpM. 

V3 naHHpix Ta6. 2 Take BUAHO, YTO BOSJeCHCTBHe MAKPO3JIeEMeHTa Ha BHHO- 
rpa, IPHBOLUT K MOBbIIMeHHIO COAepxKaHHA AaCKOPOMHOBOHK KHCJIOTHI B JHCTbAX 
HB ATOMax, ocobeHHO B Cyuae Sobel KOHeHTpaluH CdSQ,. Torga Komuye- 
CTBO aCKOPOMHOBOH KHCJIOTHI B JIMCTbAX BO3pacTasIO OouIee 3aMeTHO — B 3,6 
pasa, a B Arojlax (B BMHOrpasle coyepxKanve BUTaMHHA C OOLIMHO BeCbMa MaJIo) — 
B 1,8 pasa. 

IIpeacrapser uHTepec Oomee riyOoKO H3y4HTb BAMAHHe MHKPO3IJIeCMeHTa 
Cd wa HakomuieHHe OTJCIbHBIX CaxapoB. BanaHNe coeqMHeHHH KaMHA Ha yrsie- 
BOJHbIM OOMeH, MO-BHXJMMOMY, CBA3aHO C H3MCHeCHHAMH B HallpaBJIeHHOCTH 
OMPeeICHHBIX OKMCJIMTeJIbHO-BOCCTAHOBHTCIDHEIX polleccoB. Coyepxanue 
caxapo3bl B ArOWax OOblyHO He MpeBbilaeT 0,1%. KoanuecTBo Ke HHBepTHOTO 
caxapa (oOMpelemeHua IpoM3BO_HIHCb Mo MeToxy Beptpana) no BosqelicTBHeM 
coeqvHeHHit Cd?* s3amerHo Bo3pacTaeT, MpHueM OAHOBPeMeHHO BOSPacTaeT CO- 
jlepxKaHue PpyKTO3b! HU rstOKO3bI. PaccMoTpeHHe JaHHbIX TaO/l. 2 NOKasbIBaeT, 
YTO pocT caxapHcToOcTH HaOJOfaeTCHA B OOUbIUeH CTeMeHH 3a C¥YeT PPYKTOSHI. 

Creneub Co3peBaHHAl ATO], MOXKeT ObITh OXAPAKTePH3OBaHa OTHOLMeCHHEM KOVIH- 
yecTBa (pyKTO3bI K KOJIMYeCTBY PIHOKO3bI — TPH JOCTHXKeHHH NOHO 3peslocTH 
ATO], 3TO OTHOIWMEeHHe IpHOMxKaeTCA K eMHHHUe. Kak BHAHO H3 MOJYYeHHBIX [aH- 
HbIX, MOR BHAHHeM Cd?" yka3aHHOe OTHOMIeHHe NoBbIcHOcb c 0,92 yo 0,96 
u 0,98, 4TO BHOBb CBHJeTeIbcTByeT OO yCKOPeHHH cO3peBaHHA BuHOrpaya. 


Ojecckuli cebCKOXO3ANCTBEHHET Tloctynuso 
HHCTHTYT 5 VI 1957 


UMTMPOBAHHAS JIATEPATYPA 


1 COopH. MuxkposuieMeHTbI B CeIbCKOM Xo3slicTBe H MequuuHe, Pura, 1956. 2M. SG. 

Ul kKoaAbHAK, SHauenHe MHKPOSTeMeHTOB B XKH3HUM pacTeHHli u 3emMmeqenun, M3q. AH CCCP, 
1950. 30. K. Lo6poaw6cKu ii. Mukposmementst B CembcKoM Xo3aiictse, M., 1956. 
Keo Chay rien W. Schropp, Zs. Pflanzenernaéhr Diing u. Bodenkunde, A 34, 14 
(1934). °§ A.O. Botittap, Buonormueckan powb MMKpoomeMeRTOB B OpraHH3Me %KHBOT- 
HBIX M yemoBeKka, M., 1953. °A.O. Bottuap, Ipo6.. cos. pusnon., 6HoxuM. u cbapMaKoN., 
2, 838 (1949). 7 Z.W.Maatwora, JAH, 31, Ne2(1941), 8 O. K. Mo6ponaw6cKku ii, 
A. B.C aapso, JAH, 100, Ne 3 (1955); 106, Ne 4 (1956); 112, Ne 2 (1957); Tp. Oneccx. cenb- 
CKOXO3. HHCT., 8 (1957), °O. K. Ho6poaw6cKkuii, MuxkposseMeHTEI H 2Ku3Hb, M., 
1956; IIpupoaa, Ne 10 (1956). 1° C. Koctitues, C. 3y6 Kosa, Kvpu. Pycck. 6or. o6ut., 


1, Ne 1—2 (1916); “A. Snatraposn, Ven, 6vom xm, 46 : 
COCP, 21, 3 56 (1936) p Hol. XuM., 18, 31 (1937); Dusvon. x*xypH. 
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Jloxxayn Akawqemun nayr CCCP 
1958. Tom 118, Ne 5 


PH3HOJIOTHA PACTEHHH 


- C. C. 3AMOTAHJIOB 


O TlOPAAKE AEJIEHHA KJIETOK TIPH PA3BATHH 
NPEA3APOJIbILIA APAXKCA (ARACHIS HYPOGAEA L.) 


(ITpedcmaeaexo axademuxom A. JI. Kypcanceoim 21 X 1957) 


Ilopayok JeweHHuaA KeTOK pH POpMHpoBaHHu 3aposbllla apaxuca ONMCHI- 
Bad BexepyKu (1) u Court (?). O6a Onn CUHTAaIOT, YTO MOABECOK pa3sBUBaeTCA V3 
Oa3a/IbHOH KJICTKH, a 3apOJbILII — H3 TEPMHHAJIbHOH, HO UX JaHHble O MopayKe 
WesleHUA KIeTOK He CoracyloTcs pyr c Apyrom. 

IIpu BbINOHeHHH HacTOAeH paOoTbl IMOpHOoreHHaA u3y4aach C MpHBuJe- 
Y€HHEM HeCKOJIbBKHX COPTOB apaxuca. Bpiwio ycTraHoBsIeHO, 4TO mpH copmupo- 
RaHHH Mped3apoOMbllla WO YeTbIPeXKJIe€TOUHOTO COCTOAHHA HaGwIOMaeTCA OHH H 
TOT 2Ke NOPANOK WeseHuA KeTOK Y BCeX HCCJIeAOBaHHbIX (OPM, YTO cormacyer#cs 
WoC JMTepaTypHbIMH aHHbIMH. SuroTa JeHTCA NonepeyHOoH mMeperoposKoli 
({puc. 1 a). Tlorom featutrca Oa3aibHasd KJleTKa, OObINHO KOCOH MeperoposKoli 
(puc. 1 6). Beneq 3a Hel TeIMTCH TepMHHaJIbHad KJleTKa MOoMepeyHOuK HIM KO- 
cOH TleperopoxKoH, HO C HaKJIOHOM B Apyrou mmocKkoctu (puc. | 6 ue’). B Ramb- 
HellleM U3 AByX Oa3a/IbHbIX KIeTOK (POpMupyeTCA MOsBecoK, a H3 ABYX anu- 
KaJIbHbIX— COOCTBEHHO 3aPOMbI. CleqOBaTeJIbHO, Y BCeX HCCIeIOBaHHbIX Cop- 
TOB apaxuca MMeeT MeCTO OHH THN pasBUTHA 3apospiiiia — THN Solanaceae. 

B xoge Jaibueltiiero dopMupoBaHHA Mpewsapoybliia HaOOfaroTca pa3- 
JIMUHA B MOPALKe JeJIeHHA KJIETOK Y pa3HbIX copToB. Pa3M4HA MMerIOTCA B MO- 
pxAWKe JeneHHA KeETOK HM B IIpefletaxX OMHOTO COpTa, HO 3TH Pa3zIMUHA He HOCAT 
MOCTOAHHOFO XapakTepa HM MpefcTaBAAOT CoOoI0 CJysaHHble OTKJIOHeEHHA OT 
OCHOBHOH JHHUKM cbopMooOpa30BaHHuAa. YcTaHoOBJIeHO Ba YeTKO OTJIMUHBIX Wpyr 
OT [pyra BapHaHTa B MOpsAyKe JeuleHHA KeTOK MpH (PopMHpoBaHHH Npessapo- 
qa. 

Oyun u3 3THX BapHaHTOB Obl ycTaHoBsen y copra BHHMMK 344 (tuna 
Vecnanckuit) (puc. 1 a—x). IIpu mepexoye or uerbipex- K MATHKJIeTOUHOMY CO- 
CTOAHMIO Mpemgapombliiia y 2TOTO copTa JeHTCA NonepeyHoh meperopoyKoli 
caMaaA alluKabuasd KsleTKa (cp. puc. | 6 u e). Y 9stToro copta NATHKJeTOUHBIN 
Mpelsapobiul yOOHO paccCMaTpHBaTb KaK OCHOBY IWaHa JaibHelwero (PopMu- 
popanua. Y MATMKMeTOUHOTO Mpelsaposblilla KIeTKH pacno/oO*KeHb! Ooslee WK 
MeHee B OfMH pay (pue. | e, 2c). [1pu qambHekiwem opMupoBaHHH Npessapospma 
B HEM MOXKHO pa3JIMYHTb NAT MOMePedHbIX APYCOB, KarxKMbIH HS KOTOPbIX MpoO- 
MCXOJMT OT COOTBETCTBYIOUeCH KIETKH MATHKJeTOUHOTO Mpessapospiia (pH. 
1 3—x). Kaerku MATHKMeTOUHOTO Mpeksaposbllia AeIATCA HeOMHOBPeMeHHO, 
HO MHOra MOXKHO BCTPeTHTb JeCATHKMETOUHBIN MpelsapoObIlll, COCTOAMIMH U3 
MATHKJeTOUHBIX Apycos (puc. | kK). Mexyy nATH- MH JeCATHKMeTOUHbIM mpe- 
3apOJbILIaMH MOXHO MpOceqUTh pAA Mepexogupix copm (puc. | O, e, 3, u). 
Ilorom MoxKHO BHJeTh MpessapoONbIwIM, Karki 3 MATH NWOMepeyHbIX APYCoB 
KOTOPbIX COCTOHT MPHMepHO M3 YeTHIpex KeTOK. Ha puc. 1 m us00paxen mpey- 
3apONbII, Y KOTOPoro B ABYX Apycax elle TOMbKO Mo TpH KmeTKH. Ha puc. | A 
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W300paxken MpeLsapOMbI; HEKOTOPbIe H3 APyCOB KOTOPOTO NOW yxKe [aJible 
yeTbipexkseTouHoro cocTosHua. [Be Oa3asIbHbIX KeTKH NATHKMeTOUHOrO Mpel- 
3apOfblllla MpOMCXOAAT HS OasabHOH KMeTKU, a TPH allMKasbHBIX — U3 TePMH- 
HalbHOH. CooTBeTCTBeHHO 9TOMY Ha Oovlee MO3HHHX STaNax Y nmpey3apodbiilert 
pa OasabHbIX APYCa MPOUCXOLAT H3 OasabHOM KMeTKU ABYXKMETOUHOTO MPeA- 
gapoybliia. KjeTKH STHX ABYX Oa3aJIbHbIX APYCOB OTAMTAIOTCA 6ombileH Baky- 
onugallneli H Gomee cabot Gasobusuelt unTOMMasMbl (puc. | m, XH), H8 HUX cbop- 


Puce. 1 IlocaeqopatTevibHne stan do 
PMHpOBaHHA Mpesz3zaposbuua apaxuca (Arachis hi : 
a— H — copt BHHMMK 344 (coprorun Menancxuit); 6’, o — 4 m wos BHUTTIMK 453 coped 
Tun Basencus) 


ae nogBecok. M3 Tpex anukaJIbHbIX ApycoB tbopmMupyercsa co6cTBCHHO 

pyro Bapnanr (bopMupoBaHuA NpewsaposbMa Opi OOMapyxeH y copTa 
BHHMUMK 433 (tuna Bastencua) (puc. 1 o — 4). Tpu mepexoye or uerpipex- 
K TATHKJI€TOUHOMY COCTOAHMIO MpeAsaposblliia y STOrO copTa nesutest nomepeu- 
HOH NeperopoxKon CaMasa OasaJibHas KJleTKa (cp. puc. 1 6’ vo). 3atem Raat. 
HBIMU eperopOAKaMH AeATCA [Be aMMKaJIbHbIC KIETKH, B pesyuIbTaTe uero 06- 
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pasyeTCa CeMAKJIeTOUHBIN Mpemsaporbu (puc. | p, pm). Y aroro copra Kak OCHOBY 
AaibHeiero maa PopMupoBaHHA YOOHO paccMaTPHBaTb CeMHKJIeCTOUHIM 
mpexsapoypim. Tlocme Toro Kak MOfeATCA BCe KJIeTKH CeMUKMeTOUHOTO mpel- 
Sapofplila, OOpasyerca Mpessapombl, cocrosmul us 14 KmeroKx (puc. | 4). 
B JaHHoM cyly¥ae TOKE KMeTKU Mpelsaposplla AeATCA HeOMHOBPeMeHHO, pe- 
3YJIbTaTOM Yero ABJIACTCA HAaJIMUMe MPOMexKYTOUHBIX (pop (puc. | n, c, y, x, Y). 
Tpu OasabHbix KJIeETK CEMHKJICTOUHOLO MpelsapOsblllla MPOHCXOLAT U3 Oasaub- 
HOM KeTKH ABYXKNeTOUHOTO Mpessapompuna. M3 Hux B JambHetulem pasoBbercs 
MOWBecoK (cp. pre. | @u y). KnerKu nogpecka 3fecb TOxKe OTMMUAIOTCA OOM 
BaKYOJM3allMel MU OCMaOeHHOK Oas0dusMelh WHTonMa3sMbI. Ilpu dopmupoBaHun 
Mpemsapospiua y copra BHUMMK 433 uerko BpipaxkeHHbIX MOMepeyHbIx APy- 
COB KJI€TOK He HaOuOjaerca. 

Bee npHBeleHHble Bblille OMMCaHHA OTHOCATCA K TOMY CJyy¥atoO, Kora MIO 
apaXHCa Pa3BUBaeTCA M3 HA3SCMHOTO OTKPbITOUBETYUero (XA3MOraMHOTO) WBeTKa. 
B JaHHOM CJlyyae BO BpeMA AKTHBHOTO POCTa 3aBA3H BAIMHY HaOsmOaerca M0- 
CTeNeHHad MpPpHOCTaHOBKa KJIETOUHBIX WeseHui y npes3apoypuua. Bo Bpema 9TorO 
MepHOa OTHOCHTeJIbHOrTO MOKOA Mpes3apombiiiia HaOsOfaeTcA nocTemeHHoe 
YMeHbIUeHHe pasMepoB Aep HW AApbIWIek Hu OCMaOMeHHe OasodusMH MpOTOMasMb! 
(puc. 1 a —euo —c). [locae norpyxKenua aliuKasIbHOrO KOHILa 3aBA3H B NOUBY 
MIPOHCXOJMT YBesIMYeHHe Pa3MepoOB Aep M OCOGeHHO AAppllek HW ycunenue 6a- 
30dpuHu mpoTommasmpl (puc. | 9 — Hu m — 4), 3a KOTOPbIMH CuIeyeT BO306- 
HOBJIeHHe pocta mpes3apoypliua. 

B pe3yabratTe HacTrosulero HCCeEOBaHHA YCTAHOBJIeEHO, YTO pasHble POpMBl 
M COpTa apaxuca MOFryT OTJH¥YaTbCH NOPAAKOM eseHHA KeTOK mpH CopMH- 
poBaHHy mpem3apospiia. B CBA3H C 3THM MOXHO TOlaraTb, YTO PacxOx*KeHHA 
B JIMTepaTyPHbIX JaHHEIXx (1, 7) BbISBAHI He OLJHOKOM OMHOFO U3 UcCcMeMOBaTeNeH, 


? 


a TeM, 4TO OHH HME WesIO C PaSHbIMH (bopMaMH. 


Tlocrynuaio 


Bcecolo3sHbI Hay¥HO-HCCelOBaTeIbCKH MHCTHTYT 
4 IV 1957 


MACJIMUHBIX H S(*PHpO-MaCIMUHLIX KYJIbTYP 
r. KpacHogap 


LUTHPOBAHHAd JIMTEPATYPA 


1 J. Bauerji, J. Bombay. Nat. Hist. Soc., 40 (1938). ® B. W. Smith, Am J. 
Bot., 43, Ne 3 (1956), 


Jlokuagpn Akafwemun HayK CceP 
1958. Tom 118, Ne 5 


PH3HOJIOIH ff PACTEHHH 


B. B. CKPHMUYMHCKHA 


3ABHCHMOCTb ®YHKUMHOHHPOBAHHSA OPFAHOB 
BErETATHBHOrFO BOCIPOH3BEXEHHA MHOFOJIETHHX 
WM OAHOJIETHUX 3JIAKOB OT TIPOWLECCA OBPASOBAHH SA CEMAH 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoeoim 9 1X 1957) 


B HacTOAeM COOOUIeEHHH YCTaHOBJIeCHbI HEKOTOPble KOPpeJIATHBHbIe 3aBH- 
CHMOCTH Ppa3BHTHA OpraHoOB BereTaTHBHOFO BOCIPOM3BeLeHHA OT MpOlleccoB re- 
HepaTHBHOTO pa3MHOXKeHHA Y MHOTOJIETHUX MH OMHOJETHHX 3/1aKOB B CBASH C 
pekyKuuel MepBoro THMa BOCMpOn3BeeHHA Y OMHOJIETHHKOB H MepeXoOZOM Co- 
OTBETCTBYIOLWLHX OPraHOB B PYJMMeHTapHOe COCTOAHHE. 

CBa3biBasl 9TH Ba BOMpoca, MbI PyYKOBOACTBOBaJIHCcb Hee U. JlapBuna o Tom, 
uTO HaH6oulee NOJIE3HbIM MeTOJOM JIA H3YYCHHA B3AHMOOTHOIWCHHA Pa3HbIX 4a- 
cre ABJISeTCH PaCKPbITHe PYMMeHTOB (2). 

JjaBHo ycTaHoBueHo (*), YTO yaeHHe OYTOHOB NpPHBOHT K BeTBJICHHIO cTe6- 
JleH MHOrHX pacTeHHH, KOTOpble B OObIMHbIX YCJIOBHAX He BeTBATCA. Ilo3xKe JTO: 
ABJICHHE ObIMO MHOFOKPaTHO NOATBep2xXKTeHO Ha Pa3HbIX OOBEKTAaX, B TOM 4HCIeE 
M Ha 3lakax (4-8), y KOTOPbIX B pe3yJIbTaTe TAaKOH ONepallHu YCHJIMBaeTCA Mpo- 
mecc KYULeHHA. 

Hata pa6ora Opa MpoBesena Ha rpyine KyCTOBBIX 31akoB. B KayecrBe mpel- 
CTABHTeJIA MHOFOJIETHHKOB OblJIa B3ATA MHOFOJIeETHAA KYJIBTYPHAA pOxb. Os- 
HOJICTHHKH ObWIH MpeACTaBJIeHbl PasJIHMUHbIMH COPTaMH p2XH, NWIeCHHIbI, AYMeHA 
M oBca. Kpome Toro, B OMbIT BKIOUeH aMU AMNION AHBIN ruOpuy (Ne 927) Mexyzy 
O3HMOH mumeHHueH AdaOaccKad H MHOrOseTHeH pOKbIO aHaTOJHHCKOl. 

CemeHa O3HMBIX COPTOB Obl BbICesHbI 29 IX 1953 r., a apoppix 31 III 1954 r. 
B BereTallHOHHble COCYAbI CMKOCTbIO 7 KI NOUBBI, B JBYKpaTHOM MOBTOpHOCTH. 
B kaxKOM cocyjle BbIPaulMBaslOCb 0 4 ONBITHBIX H 4 KOHTPOJIbHBIX pacTeHHs. 
Takum 06pa30M, OMbITHbI€ WH KOHTPOJIbHBIe paCTeHHA PasBUBaIUCh MPH coBep-- 
IM€HHO OJMHAKOBbIX YCJIOBHAX. 

Onbiruble pacTeHHA NOXBepralucbh crepumusannu. Ja storo y pxH, MIe-- 
HAMWbI M MMWeHHYHO-p2xKaHOro THOPHAa YAaNAMCb BCe THIVHHKH HM 3aBA3H, Y Au-- 
MeHA H OBCa MOJHOCTbIO YaJIAJIMCb BCe YaCTH WBeTKOB. OnepalluaA HaunHamacb. 
TOTYAC Ke MOCe HaYala KOJIOMICHHA H NOBTOPAMIAaCbh MO Mepe NOABJCHHA HOBbIX 
KOJIOCbeB (MeTeJIOK). KOHTPOJIbHbIe PaCTeHHA MOOHOCHAM HOpMambHO. 3a. 
BC€MH PaCTeCHHAMH BeJIMCh HaOJIOJeHHA, CTABHBIUME WeJbIO BLINCHHTb BAHAHHE - 
JAHHOH OnepalldH Ha OTMHpPaHHe ye cchopMupoBaBLINXCA uM Ha OOpasoBaHHe - 
HOBBIX CTeOuleH. B HacTOAMeM COOOLLeEHHH MbI OCTAHOBUMCH MpeHMYLecTBeHHO | 
Ha BTOPOM BorIpoce. 

B (basax KOJIOWeHNA, Hauadia MH NOJHOrO CO3peBaHHA CeMAH, a TakxKe yepes : 
H€KOTOpoe BpeMA Tocyle HX CO3peBaHHA, BCe PacTeHHA NOMBeprauch aHaJH-- 
34M, IPH KOTOPBIX MOACUKTHIBAIOCb YHCIO 2KMBIX MH OTMEPUINX NOOerop, O6pa- 
SOBAaBINMXCH Noce KOMOWMeHHA. UTOObI OTIMYNTh HOBbIe NOOeru, BOZHHKAarIonIHe 
TOCe MPOBeHeHHA CTepHIH3alHH, OT TeX, KOTOPble OOpas0BaMcb pauHbille, 
B YKa3aHHble BbIIIe CPOKH MOOerH OTMEeYAJIHCh CHeUHaIbHbIMH HHTOUKaMH. 
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JjaHuble, Xapakrepu3yloulve WHHaMHKy OOpa3s0BaHuA HM OTMMpaHHA m06e- 
POB, BOSHHKINMX NOCe MaCCOBOrO KOJIOWICHHA pacTeHHH, MpescTaBueHbi B Taw. |. 
AnaJiH3 9THX JaHHBIX NoKa3biBaeT Culesyroulee: 


Nica Onrevuneamel 


Cpeynee uncno noGerop Ha OLHO pacTeHve y omepHpoBaHHbIx 
M KOHTPOJIbHBIX pacTeHHl 


®asa| Onepupo- |Koxutpoub- 
pas- | BaHHble HbIe 
lata |purua 
Kyabtypa, copr aHautu-| KOH- 
as Tpo- OT- OT- 
JbHpIx| 7H 2KH- 


pac- | Bpie BbIe | 
- TeHutt wiHe mHe 


MuorowleruHaa poxb Ne 133 15 VII 
27 Vii 
16 VIII 
IlmeHHuno-pxKaHon amusunvousznpi 15 Vil 
ruoOpuHa Ne 927 27 Vil 
16 VII} 
O3uMaa poxb Tapaulanckaa 8 VU 
15 VII 
27 VII 
O3HMaa nlmeHHUAa BopomunoBcKan 8 VII 
ils) WO 
27 VII 
Apopaa mumenuya Jlorectenc 062 8 VII 
17 VII 
27 VII 
Osumpili sumeHb Kpacuplli Wap 9 VII 
17 VII 
16 VII 
THE ADS 
ApoBoH suMeHb Esponeym 353/133 9 VII 
15 VII 
27 VII 
27 1X 
Oszec CogetTckuit 9 VII 
AE VA 
27 VII 


IIpumMeuanune. a—Hayano cospeBaHuaA cemaAH, 6 — cospeBaHHe cemsaH 
3aKOHUEHO. 
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1. CrepHuiM3allMaA KOJIOCbeB MpaKTHYeCKH He OTPa3Hlacb Ha OOpa30BaHHH 
HOBBIX MoGeroB y MHOFoJeTHHKa, y KOTOporO B OOOMX BapHaHTax kK Hayasy 
cpa3bI CO3PpeBaHHA CeMAH OOPa30BaJlOCb 3HAYHTeIbHOe YHCIO TaKHX NOGeroB 
KOTOpOe TPOON*KaO YBCIMYMBATbCA B Mocwemyioulee BpemaA. 

2. Ha KOHTPOJIbHBIX PaCTCHHAX OHOJIETHHKOB TMOCe KOJIONIeCHHA HOBIE 
no6erm HOO BOBCe He BOSHHKAJIH, MOO BOSHHKaJIM B KpalinHe OrpaHH4eHHOM KO- 
muuectBe. Y onepHPOBaHHbIX Ke PpacTeHHi NOABHJIOCb NOBOJbHO 3HAYHTebHOe, 
XOTA H MeHblliee, YEM Y MHOFOJIETHHKOB, YHCIO TAKHX NOOeroB. OLHAaKO B TO Bpe- 
MA KaK Y MHOPOJeTHHKAa YHCJIO HOBBIX NOOeroB Mp MWoCcMeyIOWMX aHaslu3ax 
YBeEJIMYHBaOCb, Y BC€X OJHOJIETHHKOB OHO, HaNpOTHB, CHCTeMaTHYeCKH CHHKA- 
JIOCb, H K KOHILY HaOJHOJeHHM XKUBbIX MOOeroB yxKe He ObIIO BOBCe. 

3. Tu6puy Ne 927 mexxyy MHoroseTHeH porxKbiO HM OAHOJeTHEH MMeHHUel 3a- 
HA MO THM MpolleccaM MpOMexKYTOUHOe MOOReHHe. 

Cpapuenue mopdbosormyueckoro CTpOeHHA pacTeHHH MHOTO/eTHAX H OHO- 
JICTHHX 31aKOB B MepHOR KOJOWeHHA OOHAPYXMBAeT CXOJCTBO MEXKY HHMH, 
3aKJIOUalOMleeCA B TOM, YTO B OOOMX CyYYaHX B HWXKHUHX y3ulax reHepaTHBHbIx 
cTe6leH HMeIOTCA 2%KU3HeECHOCOOHbIe MOUKH. OjtHako JlaJibHelulee moBeweHue 
3THX MOYeK Y MAOMOHOCHINUX pacTeHHH pa3JIMYHO: y MHOFO/eTHHKAa OHH ObICTpO 
TPOraworTcs B pOcT H aloT HOBbIe MOGeru, a Y OMHOMeTHHKA K POCTY He NepexoZAaT 
HW MOCuIe COSpeBaHHA CeMAH OTMHPalor. CnocoOHocTb K PYHKUMOHAIbHOM akTHB- 
HOCTH TaKHX MOUeK Y MHOPOJIeTHHKOB MH yTpaTa ee OAHOJIETHUKaMH ACHO CBHJe- 
TEJIbCTBYIOT O PYAMMeHTaPpHOM XapakTepe STHX OPraHoB, YTO BIOMHE COOTBET- 
CTByeT HaHOovlee MPHHATLIM B HAaCTOAee BPeEMA MpekCTAaBMeHHAM O MpOWCXOXK- 
J@HHU OHOMETHHX TpaB M3 MHOFOJeTHHKOB (7 *). 
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B To xe BpeMsl (akT popacTaHHA TaKHX MOUeK Y OMHOMETHAKOB B pe yJIb- 
rare CTepHH3allWH UM YaJleHuA UBeTKOB aeT MpaBo CheaTb CieRYIOUHe 
BbIBOLbI: 1) Ha JaHHOM OOBEKTe MOATBEPAHJIOCh 3aKJIOYCHHE JlapBuHa 0 TOM, 4TO 
«PYAMMeHTapHble OpraHbl WHOA COXPaHAOT CBOIO NOTEHUMAa/IbHY!0 cmoco6- 
HocTb» (1); 2) y OMHOJeTHHX 31aKOB COPMHPYIOUMeCA MIOAbI H CeMeHa TOP- 
MO3AT POCT MOYeK, PaCHOIOXKeHHbIX B HH2KHHX y3JlaxX TeHepaTHBUbIx cTe61eH, 
yero He HaO/IOfaeTCA Y MHOTOJIETHUX 3/1aKOB. 

Takum o6pa30M, KoppelalMH MexKY OpraHaMu TreHepaTHBHOTO M Berera- 
THBHOFO BOCIPOMSBeMeCHHA B XOMe SBOJIOUMH 3aKOB OT MHOrOeTHeErO THNa 
K OHOeTHEMY HM Mepexofa PYHKWMOHMPYIOWMX OpraHOB B PyAMMeHTapHoe 
COCTOAHHe CYUICCTBeEHHO H3MeHHJIHCb. OTCyTCTBHe TOPMOXKeHHA pocTa moueK 
 Mpeppallenue HX B MOGerH B OAHOM csly4¥ae M MpHoOpereHue cmocoOHocTH 
K TaKOMY TOPMO2XeHMIO B ApyroM, HECOMHEHHO, WelecooOpa3Ho C TOUKH 3peHHA 
Ppa3BHTHA pacTeHuii B KaveCTBe MHOFO/IeTHHKAa HJM OJHOJIETHHKA, COOTBETCTBEH- 
HO. 
Tlonyruo cuemyeT OTMeTHTb, 4TO, KaK MOKa3aJH JeTabHble HaOIOLeHHsA 
3a XOJOM OTMHPaHHA JIMCTbeB UM COJIOMHHbI PeHepaTHBHbIX CTeEOAeH OMepHPOBAaH- 
HbIX H KOHTPOAbHBIX pacTeHui, Mo omHcaHHOM HaMM panee MeTOsuKe (1°), 
He ObINO O6HApy2XKeHO CKOJIbKO-HHOYAb CYULeCTBEHHOH pa3HUUbl B Xoje 
JlaHHOrO Tpolecca HA Y MHOTOJeTHUKa, HH Y OHOMeTHHKOB. CreOH Kak CO CTe- 
DHJIM3OBaHHBIMH, TaK MW C pa3BUBalOUlMMH CeMeHa KOJIOCbHMH OTMHPaJIH OJHO- 
BPe€MeHHO. 

Y BHOBb Ke BOSHUKINHX MOGeroB MeKALY MHOFOJIeETHAKOM MW OJHOJIETHHKaM 
UMes1OCb CylecTBeHHoOe pa3sauune. Kak BuyHO 43 Tab. 1, no6eru oTpacTaHHA 
MHOTPOJeTHHKa ObWIH BMOHe %KU3HECHOCOOHBI H ycueHHO KycTHHCb. Tomouo- 
rHUHbIe 2%Ke MOOeru, OOpas0BaHHe KOTOPHIX ObIIO HCKYCCTBeCHHO BbI3BaHO Yy OJHO- 
JICTHHKOB ITYTCM CTePpHH3alHH WBeTKOB, B CaMOM HavaJle HMeJIM 3]OPOBbIi 
BU, HO 3aTeM OHM HOO pasBUBAaJIMCb B HH3KOPOCJIbIe peNpOAYKTHBHble cTeOMH 
C M@JIKHMH KOJIOCbAMH, IH60 OTMUpPaJIN, He MPOH3BOAA HOBBIX MOOeroB,B Pe3yuJIb- 
TaTe YerO %KU3Hb PaCTeHUA 3aKaHUMBaslacb. TaKHM OOpa30M, H3 PyAMMeCHTapHBIX 
MOWeK OMHOMeETHHKOB Pa3BUBaJIHCb NOOer CO CHH2KeEHHOM 2H3HECMOCOOHOCTHI, 
He MOrylllve O6ecneyuTb NOMHOWEHHOTO BOCMPOH3BeAeHHA OCOOH. 

B 3akmroueHve, onupancb Ha olleHKYy J[apBHHOM SBOMIOWMOHHOTO 3HadeHHA 
PYAMMeCHTApHbIX OPraHOB, MOXKHO BbICKa3aTb TMOKeIaHHe O HeOOXOAMMOCTH 
JaJIbHeHlero HX W3yYUeCHHA y 3JaKOB. 

MoxHO BbIPa3sHTb YBePeHHOCTb, YTO BCeCTOpOHHee H3yYeHNe MOYVeK, pacno- 
JlararoljuXxcs B HM2KHUX y3laX TeHepaTHBHbIX CTeOJeH 3HAKOB, MOMOKeT BBIAC- 
He€HHIO TIpollecca SBOJIOWMH MHOrOJIeTHHX HM OHOMeETHHX %KH3HEHHbIX CopM 
B —pelenax aHHore ceMelicTBa. 

B cBxa3H C TeM, 4TO PYJMMeHTapHble OpraHbl, He KOHTpO/upyemble oT6o- 
POM, MOryT CTaTb BeCbMa H3MCHUHBbIMH H YTO H3MCHYHBOCTb B eCTeCTBEHHOH O6- 
CTaHOBKe HMeeT HeHalpaBJIeHHbI XapaKTep, BIMOJIH€ BO3MO2%KHO HaXOKJIeHHe 
CpeHH OJHOMeTHHKOB pacTeHHH, MpeCTaBJIAIOUIMX OCOGeHHO OOJIbITYIO IWeCHHOCTb 
MIA CCICKUMOHHOH paOoThl, HalpaBJIGHHOH Ha CO3aHHe MHOPO/eTHUX COPTOB 
KYJIbTYPHBIX 3aKOB MeTOAaMH OTAaIeHHOH THOpHANsAaILNH. 


CrapponoupeKuit Toecrynusto 
CeJIbCKOXO3AMCTBEHHBIM, MHCTHTYT 17” Vil 1957 
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